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ABSTRACT 
Alves, E1iseu Roberto de Androde. Ph.O., Purdur Uni-
ver s it y , June 1972. AN ECONOMETRIC STUDY OF THE AGRICULTURAL 
L A B o R M Í\ R K E T I li 13 '~ A z I L : A T E s T o F s u B s 1 s T Ef l e E A t IO e o MM E R e I A L 
F A M I L Y F ,~ f! M MO D [ l S . M a j o r P r o f e s s o r : G . E d 1·1 a r d S e h u h . 
ln the last three decennia there has been a sizable 
shift of labor out of Brazili ~ n agriculture in response to 
the higher returns to be gained in non-farm employrnent . The 
shift lias not been rapid enough to equalize the income dif-
ferences between the farm and non-farm sectors. Nonetheless, 
it lias contributed in some respects to narrowing the gap, 
Jnd in others to avoid its growing larger. On the other hand 
there is concern with the increase in the flow of rural 
people to urban areas, where many of them are unable to ob-
tain jobs. 
ln arder to attempt an explanation of these phenomena, 
and to gain the basic knowledge necessary to design the econ-
omic policy for coping with the problems of adjustment of the 
agricultural labor force, the present study attempts to 
identify and estimate the basic behavioral equations describ-
ing the agricultural labor market. This _market is divided 
-i n to t '"o s e e to r s : t h e s u b s i s te n e e s e e to r a .1 d t h ·e e o 111 me r e i a l 
sector. For the first sector only an employment equation is 
estimated. For the second, two- or three-equation models of 
the market are specified and estimated. 
xvi i i. 
The specific objectives of the st~dy were : (1) to test 
a model especially designed to study the subsistence sector, 
a n d w h i e h em b o d i e s mo s t o f t h e i d e a 5 r e e e n t l .Y d e v e 1 o p e d i n 
the literature of subsistence agriculture; (2) to obtain 
statistical estimates of the employment function for the sub-
sistence sector; (3) to estimate demand and supply functions 
for the two components of the labor force in the commercial 
sector: family labor and hired labor; (4) to utilize the 
information gained in the statistical analysis to understand 
the functioning of the Brazialian agricultural labor market; 
and .(5) to derive some policy implications. 
Conceptual models for the subsistence sector are based 
on the idea that the head of the family allocates his and 
the family's time between work and leisure, within the con-
straints given by the resources he commands and the technology 
used. The conceptual models for the commercial sector are 
based on the theory of demand for a factor of · production and 
the theory of supply of labor to an industry. The data used 
to estimate the model are from a cross-sectional sample, and 
do not permit the disentangling of the short-run and the 
long-run elasticities. 
The basic model for the comfuercial sector is in three 
equations. Two equations describe the separate supply rela-
tions for family labor and for hired labor. The third equa-
tion describes the demand for labor. One of the experiments 
pe~formed with the basic model include the estimation of an 
xix 
independent two- Pq uJtion model of the market for hired labor . 
The basic hypothesis put to t es t is that the beh avior 
of subsistence and commercial agriculture is fundamentally 
different. The theory of supply of labor to an industry and 
of demand for a factor of production was also tested. 
The statistical results generated by the models are 
suggestive that the basic hypothesis rnay be true. lt also 
lends support to the economic theory behind the model for 
the commercial sector. 
The models were estimated with data of four groups of 
' states : Group 1 - Pernambuco an~ Ceara; Group 2 - Minas 
Gera i s a n d E s pi ri to S a n to ; Grou p 3 - -S a o Pau 1 o ; Grou p 4 -
Santa Catarina and Rio Grande do Sul. lhe statistical 
results for the commercial sector were rather poor for groups 
2 and 3, but were somewhat better for the other two groups. 
ln general, the best statistical results were obtained for 
the subsistence models. There is. evidence of important dif-
ferences in behavioral parameters among the groups of states. 
ln considering the subsistence sector there are indica-
tions that the family labor is used to the limit of its cap-
acity in all groups of states except Group 4. This implies 
that there is little room to improve the incarne of the sub-
sistence farmer by programs that have as a goal an increase 
in production. Education appears to affect the level of 
· labor used in the farms, although in some regions it has a 
pbs1tive effect and in others a negative effect. 
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The models for the commercial sector appeared to do 
a reasonable job of explaining the supply of family labor. 
They were less successful in explaining the supply of hired 
labor, or the demand for either component. They do indicate 
that in the case of the commercial sector there are rather 
strong linkages between the farm and non-farm labor markets, 
however. 
The policy implications that one can derive from the 
~tatistical results are rather limited. However, some infer-
ences can be made. For example, the evide~ce that the demand 
curves are relatively elastic suggests that policies which 
.attempt to improve farm incomes by speeding up the rate of 
out-migration from agriculture will have little effect on 
thc agricultural wage unlcss some complcmentary policy is 
undertaken to shift the demand curve to the rig.ht. In addi-
tion, mintmum wage policies which set the wage at other than 
equilibrium levels can be expected to release a rather large 
number of wofkers from the agricultural sector. 
1 
CH/\PTlR 1. INTRODUCTION 
The intcr-sectoral labor markcts are a central nexus 
; 11 the pro c es s of economic development. The transformation 
o f a l o\\' - i n e o 111 e e e o no 111 y , b il se d p r i ma r i 1 y o n a g r i c u 1 tu r a 1 
activitic s . to a high-income economy, based largely on non-
agricultural activities, reqaires the expansion of non-
agricultural activities and the transfer of a large fraction 
*1/ of the a9ricultural labor force to the non-farm sector. -
ln fact, t\'JO important contributions of agriculture to the 
d e v e 1 o p me n t o f t h e e e o no 111 y a r e t h e p r o d u e t i o n o f a· n a g r i e u l -
tural surplus, .which serve s a s a source of capital, raw ma-
terial~, and foodstuffs for the expansion of the non-farm 
s e c t o r , a n d t h e s u p p l y o f l a b o r t o t h e n o n - f a r m s e e t o r . ~/ 
Footnote references are abbreviated throughout the disser-
tation. The complete reference may be found in the 
Bibliography. 
l 1For a recent survey of the literature dealing with the 
structural transformation of economies undergoing develop-
m.e n t , se e 13 r u e e F . John s to n , 11 A g r i eu l tu r e a n d S t r u e tu r a 1 
lransformation in Developing Countries: A Survey of Re-
search. 11 
~/A more systematic treatment of the contribution of the agri-
cul tural sector to economic development can be found in 
B~uce F. Johnston and John W. Mellor, "lhe Role of Agri-
culture in· Economic Development," and \~illiam H. Nicholls, 
"lhe Place of Agricul ture in Economic Development." The 
concept of an agricultural surplus is defined and discussed 
~ather systematically in \~illiam H. Nicholls, "Development 
in Agrarian Economics: The Role of Aqricultural Surplus, 
Population Pressures, and Systems of Land Tenure. 11 
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T h e i rr p o r t a n e e o f t li e a g r i e u l t u r a l l a b o r rn a r k e t i n t h i s 
process of economic transformation hds been recognized 
specifically in the literature on two-sector or dual economy 
models of economic development. Jorgenson has classified 
such models as classical which assume that the supply of labor to 
the non-farm sector is perfectly elastic, and neo-classical 
which assume that the supply curve has some positive slope 
t . t 3/ o 1 .- Oespite the difference 1n policy recommendations 
which follow, depending on which of these interpretations is 
relevant, very little empirical testing of the altcrnative 
formulations has been done.!/ lhe result is that controversy 
still prevêiils over the exact nature .of the relationships in-
volved. 
One way of testing thesc models is to estirnate directly 
the inter-sectoral labor supply curves. More generally, em-
pirical knowledge on the forc~s at work in the agricultural 
labor market will provide one means of enriching the theoreti-
cal models which. describe the transformation of a developing 
economy, and possibly increase our understanding of this process. 
~1 For an exposition and critique of the classical and neo-
classical models, see Dale W. Jorgenson, "The Role of Agri-
culture in Economic Development: Classical versus Neo-
Classical Models of Growth. 11 The bibliography to this 
chapter provides access to most of the pertinent literaure. 
41 F . t . O 1 W J "T t' 
- or an 1mpor ant except1on, see a e . orgenson, . es 1ng 
Alterna tive Theories of the Development of a Dua.l Economy." 
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There are, of cour~e, more pragmatic reasons for wanting 
t o i n e r e a s e o u r ~ n o 1-: l e d g e> o 11 t h e rn a r k e t s f o r ~ g r i e u l t u r a l 
labor. ln 1ow - income countries such as Brazil an importunt 
share of the labor force is employed in the agricultural sec-
tor. The usual case is for this labor to have relatively 
low incarnes, and hence to be a cause of concern (at least 
potentially) to policy-makers. Understanding the forces that 
affect the demund forand supply of this labor will help in 
understanding the nature of that lo\\1 -income problem, and aid 
in designing policies designed to remedy it. 
ln addition, ernployment problems are becoming of increas~ 
ing concern in most low-income countries. Development poli-
cies based on import-substitution industrialization, and 
which provided most of the incentives for industrialization 
by lowering the real price of capital to the private sector, 
have caused- industrial output to increase without at the 
sarne time creating porportional increases in employment.i1 
Rural-urban migration has proceeded at a rapid rate, however, 
in part because governments have tended to neglect their agri-
cultural sectors. The result is that labor is piling up in 
the urban centers, and in the absence of employment opportun-
ities in the industrial sector, is being channeled either to 
§./For a general documentation and characterization of the 
problem see l~erner Baer and M. Herve, 11 Employment and In-
d u s t ri a 1 i z a ti o n i n D e v e l o p i n g C ou n t ri e s . 11 Fo r a s tu dy w h i eh 
focuses m6re narrowly on Latin America, see Joseph P. Ramos, 
Labor and Develop111ent in Latin America. 
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the low-productivity _servic e 5ector, or remaining unemployed.§/ 
The design of policies to deal with this probl~m re-
quires greater knowledye of the factors affecting employment. 
Since the problem is in large part a sectoral problem, and 
not a question of lack of aggregate demand, analyses which 
focus on the sectoral markets can be especially helpful. Given 
th ut the agricultural sector is the source of the rural-urban 
flow, knowledge on the agricultLral labor market can be par-
ticul a rly useful if policies should be required to slow do~n 
the rate of migration. 
ln a somewhat different con~ext, empirical knowledge on 
the factors affecting the demand and .supply of labor can be 
useful in understanding aggregate supply response. For 
e x a m p l e , D • G a 1 e J o h n s o n ]_/ h a s s h o \1 n t h a t m u e h o f \'I h a t i s 
puzzling in the supply response of U.S. farmers can be under-
stood with improved knowledge- on the supply response of 
agricultural inputs. Alternatively, a study of the demand 
for agricultural inputs is just another way of examining the 
supply response for agricultural output. 8 / Hence, under-
standing the factors that affect the demand for and supply of 
61 Thiesenhusen has analyzed the problem in Latin America with 
special r~ference to the agricultural sector. See William 
C. Thiesenhusen, "Population Growth and Agricul tural Em-
pl _oyment in · Latin America, With Some U.S. Comparisons. 11 
?_lo. Gale Johnson, 11 The Nature of the Supply .Function for 
Agricultural Products. 11 
B/ See Zvi Gri 1 i ches, "The Demand for Inputs ; n Agri cul ture 
and a Derived Supply Elasticity. 11 
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a<Jricul tural lahor, a major ilgricultural' input in most lo\'1-
i 11 e o me e o u n t r i e s , e a n p r o v i d e a n i m p o r ta n t k no ~·11 e d g e b a s e f o r 
und_crstanding the nature of product supply response in those 
countries. 
lhe present study attempts to increase our knowledge of 
the agricultural labor market in Brazil. lt does so by csti-
mating econometric models of the labor rnarket with data 
drawn from a rather large cross-sectional sample of data col-
lected at the farm levei.!/ lhe data are used to test two 
kinds of models: (1) models consisting of demand and supply 
equa~ions, which are derived from neo-classical economic 
theory, and which assume a commercial farm organization of 
agriculture and (2) the more recently developed subjective-
equilibrium models, which rcsult in single-equation explana-
tions of labor bchavior. 
The research reported in this thesis is part of a more 
comprehensive study of the labor markets and income and em-
ployment problems in Brazil. A complementary study dealing 
with the market for labor in the industrial sector was made 
by Morris l4hitaker. lO/ Still further research on the labor 
111 a r 1< e t i n B r a z i l i s b e i n g u n d e r ta k e n b y Tu 1 i o B a r b os a , ll/ w h o 
!IA description of the sample may be found in Appendix A. 
lQ/Mor.ris O. Whitaker, "Labor Absorption in Brazil: An 
Analysis of the Industrial Sector." 
!.!/Tulio Barbosa, "land Reform in Brazil and Its Possible 
Effects on Agricultural Employment and Income." 
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is investigating the role of the labor market in creating the 
problems whith have given rise to the pleas for land reform 
programs. 
The Economic Settingl.1/ 
The Brazilian economy has been expanding at reasonably 
high rates for a rather long period of time (Table 1-1). lt 
had one of the higher rates of growth in the world in the 
decade of the 195D's, during whi·ch the gross domestic prod·uct 
expanded at a geometric rate of 7.0 percent. 
Table 1-1. Rate of Growth, ·Agricultural and Industrial Sectors; 
1920-69. (Gross Domestic Pr.oduct) 
1920-22 1930-32 1940-42 1950-52 1960-62 
to to to to to 
Sector 1930-32 1940-42 1950-52 1960-62 1967-69* 
Agriculture 2.9 6.3 1 • 4 . 4. 7 3.8 
Industry 2. 7 6.0 7.7 9 . 3 5. 1 
Total 3. 1 6.2 4.8 7.0 4 . 8 
* 1969 For 1968 and the data are preliminary estimates. 
Source: IBRE, Fundacao Getulio Vargas. 
11./General background on the Brazilian economy can be ob-
· tained in. Werner Baer, Industrialization and Economic 
Development in Brazil, G. Edward Schuh (in collaboration 
with Elise4 R. Alves) The Agricultural Development of 
Br.azil. A col l ection of e~says w·hi.ch contain more pene:-- . 
trat1ng analyses of specific · aspects of the Brazilian 
econ.omy may - be found in Howard S. Ellis (ed),.TheC:conomy 
of Brazil. 
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The economy lost its impetus for growth in the early 
1960's, and in 1963 the growth in gross domestic product per 
capita was actually negative. 131 In that year Brazil experi-
enced the highest rate of inflation in its history (an annual 
rate of 120 percent in the - first four months). The economic 
difficulties, coupl.ed with the social agitation wh~ch resulted, 
created the climate for the revolution of 1964. 
A conseque~ce of the change in political power was the 
i'm p l a n t a t i o n o f a s t r o n g e e n t r a l g o v e r n me n t w h i e h h a s ~ a d 
sufficient power to enforce a set of econo~ic policies to curb 
inflation, and to change the nature of economic policy on a 
- l ·4/ more general scale.~ Prior to 1964 the government had 
tried to control inflation, but not in ·a _systematic and con-
tinuous way. For the most part i~ lacked the necessary politi-
cal power and/or public consensus to enforce the aopropriate 
po-1 i e i e s . 
lJ/A number of interpretations of this stagnation have been 
made. For a recent summary, see Werner Baer and Andrea 
Maneschi, "Import Substitution, Stagnation and Structural 
Change: An Interpretation of the Brazilian Case." 
li/ S i n· e e l 9 6 4 t h e g o v e r n me n t h as s e t a b o u t i m p 1 e n1 e n ti n g b a s -
ically a set of neo-classical economic policies designed 
to make the market a more efficient and important allocator 
of resources, create a viable capital market, and induce 
development by the use of fiscal in~entives and public in-
vestments in infra-structure. Two additional aspects of 
the policy appear to be important. -First, there has been 
a consistency· in policy- goals and means which i.s unusu~l 
f o. r t h e P o s t - W o r 1 d W a r I I p e ri o d • Se e o n d , · t h e r e h a s b e e n 
a flexibility in application which ha~ · - av~ided some of 
the negative aspects of a rigid pursuit of orthodoxy. 
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The post-1964 government chose a gradualistic approach 
to controlling inflation in order to avoid a serious depres-
sion . However, the 1964-1966 period, which was characterized 
by rather severe "containment" policies, was still difficult, 
particularly for the industrial sector. The economy did 
experience a small growth in this period. however, largely 
due to the high rates of growth obtained by agriculture. This 
sector benefited to some extent from the economic policies 
designed to reduce interventions in the market . The prices 
of agricultural products were freed up, and as a consequence, 
agricultural production spurted ahead. 
Since 1966 . the economy has recovered its impetus for 
growth. ln 1968, 1969, and 1970 ·the growth rates were even 
higher than in the period 1950-1962, and attained levels of 
around 8-9 percent per year. Preliminary estimates for 1971 
indicate that the growth rate for 1971 was over 11 percent 
in real terms. 
An important aspect of the Brazilian economy in the 
>ost-World War II period was the sustained drive toward in-
dustrializatir.n. This tendency goes back to the -1930's, but 
gained momentum after World War II, when forced draft import-
substituting industrialization policies were vigorously pur-
sued. ln this period the agricultural sector also expanded, 
but ata Tower rate than the industrial sector (T~ble l-1). 
However, agriculture has performed reasonably well in this 
. 
period, and has supplied substanti~l quant1ties of capital · 
and a sizable flow of labor for the industrialization of the 
country. 
It has been argued by some that the growth rates of 
agriculture could have been even higher, were it not for the 
set of economic ·policies adopted at the end of World War II 
and pursued up to 1964. These policies at best neglected 
the agricultural sector, and at worst discriminated rather 
heavily against it •. The basic core of these policies, which 
in part were a response to the severe trade problems of the 
1930's, was derived from the two-sector growth models, which 
assu~ed disguised unemployment in agriculture . Their goal 
was to stimulate industrialization, which at that time was 
commonly view~d by both economists and policy-makers . as the 
solution to thc problems of underdeveloped countries. 151 
9 
The economic policies which stimulated industrialization 
while at the sarne time discriminating rather heavily against 
the agricultural sector reinforc~d the natural tendency for 
a reallocation of labor from the farm to the non-farm sector. 
The result was a very rapid rate of urbanization, particularly 
during the 1950's and l960's, with the result that the urban 
population became larger than the rural population in about 
1965 (Table 1-2}. 
l S/ F 1· . f h l . 
· __. or an eva uat1on o t e rp e of these general development 
policies on the agricultural sector, with speci~l refer-
ence· to Brazil, see G. E. Schuh "Effects of SO'tne General 
Economic Policies on Agricultural Development. 11 
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Tablc 1-2. Urban-Rural Population Trends ·in Brazil (in millions) . 
1940 
1950 
1 960 
l 9 70 
Urban 
Number 
12.8 
18.8 
32.0 
52. 1 
Po~ulation 
Percentage 
of total 
31 . 2 
36.2 
45.1 
55.9 
Rural Pooulation 
Percentage lota 1 
Number of" total Number 
28 . 4 68.8 41 . 2 
3 3. l 63.8 51 . 9 
39.0 54.9 71 . o 
41 . l 44. 1 93.2 
Sources: lhe data for 1940 and 1950 were taken from: United 
Nations, Demographi.c Yearbook, New York 1961, p. 
379. The data for 1960 carne from United Nations, 
Demographic Yearbook 1961, New York 1962, p. 308. 
lhe data for 1970 are preliminary estimates and 
were provided by the IBGE. 
An unfortunate characteristic of the economic . development 
which resulted, during the decade of the 1950's, was the very 
low rate of growth in employment in· the industrial sector. 
Although industrial output was expanding at rates greater than 
9 percent per year, industrial employment was ·growing at a 
rate only slightly greater than 2 percent per year. 161 The 
result was that the rather large flow of rural-urban migrants 
was channeled into the low productivity service seitor, or 
accumulated as urban unemployed. 
lhe Brazilian economy has historically had a rather mo-
bile labor · force. Even with such high mobility, however, 
sizable differentials in both wage. rates and labor ,oro.ducti·vitv -
persist. These differentials exist among economic sectors 
1 61
.F o r t h e b as i e d ata a n d a n anal y si s o f some o f th e e a uses 
of this phenomenon, see Morris Whitaker "Labor Absorption 
in Brazil: An Analysis of the Industrial Sector." 
l l 
within the sarne geographic region, and geographically within 
the sarne ecoriomic sector. 
Data on these phenomena from an earlier period are pre-
sented in Table 1-3. These data are average wages for non-
skilled labor working in the rural areas of selected states 
in Brazil. They documeAt the rather large geographic differ-
entials .which exist in both agricultural and non-agricultural 
wages within the sarne state. Wage rates within the agricul-
tural sector tend to have a north-south pattern that is very 
si~ilar to the southeast-to-the-west and north pattern in the 
u.s. 
Ta b l e 1- 3. Mo n t h l y W a g e s o f U n s k i l 1 e d R u r a l L a b o r , S e l e e te d 
States, 1959. (Cr $) 
· Maranhao 
Ceara 
Pernambuco 
Bahia 
Minas· Gerais 
Rio de Janeiro 
Sao Paulo 
Parana 
Santa Catarina 
Rio Grande do Sul 
Mato Grosso 
Goias 
Type of Employment 
Agricultural . Non-Agricultural 
l • 90 
l . 61 
2.05 
2~06 
2.30 
2.85 
3.65 
3.68 
3.63 
4.30 
3.24 
3.30 
6.54 
2.92 
15.38 
7.83 
24. 19 
19.40 
67.82 
18. 14 
1 7. 70 
18. 90 
2.70 
2. 1 3 
S o u r e e : A n u a r i o E s ta t i s t i e o d o B r a s i 1 , 1 9 6 3 , p p . 8 3 - 9 3 , 2.8 3 
It is of interest to note that variations in wages in 
non-aoricultural rural employment are much greater than those 
in agriculture. In · addi~ion, they do not have the sarne 
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systematic north-south pattern. 
Additional data on the rather substantial geographic 
dispersion of ~age rates within the agricultural sector are 
presented in Table 1-4. These data, which are taken from the 
survey by the Getulio Vargas Foundation on which the later 
econometric analysis is based, indicate that in addition to 
the rather large differences in wage rates among states, there 
are also rather sizable variations among municipios (counties) 
within the sarne state (Table 1-4). 
Some Previous Studies of the Labor Market in Brazil 
· ~ considerable amount of research has been done on the 
1 a b o r ma r k e t i n B r a z i l , mo t i v a te d i n p a· r t b y t h e r a t h e r l a r g e 
inter-regional migrations of population associated with 
economic development. No attempt will be made to review all 
o f t h e s e . s t u d i e s h e r e • R a t h e r , t h e o b j e e t i v e i s t h e mo r e 
·limited one of revi.ewing recent studies which indicate some 
of the forces at work in the inter-sectoral latior market, and 
the convergence or divergence of regional differentials. 181 
171 These geographic differences in wage rates are important 
tQ the later econometric work, which is based on cross-
sectional data. They suggest that there are regional dif-
ferences in the conditions of demand and supply for agri-
cultural labor, and offer promise that the underlying 
structural relations can be identified if appropriately 
specified models can .be developed. 
18/A . 
- rev1ew of some complementary studies may be foünd in 
Appendix B. 
Table 14. Variation of the Wage Rates of Hired Labor in Agriculture, Based on Municipio 
Averages, 1963-64 . 
Minas Gerais 
s·ao Paulo 
Espirito Santo 
Santa Cata ri na 
Rio Grande do Sul 
Pernambuco 
Ceara 
Seve.n Sta tes 
Dai ly . 
Average 
Wa ge Rate!./ 
CR$ 
.43 
.49 
.23 
.34 
.30 
.29 
.33 
.39 
Sourcer V~rgas Foundation Survey of 1963-64. 
Standard b/ 
Devi a ti o n-
. 1140 
. ·1877 
.0633 
.0815 
.0405 
.0892 
. 1040 
1641 
Coeffíc i ent 
of b/ Variation-
27.0 
38.0 
28.8 
24 . 0 
1 3 . 7 
30 . 9 
30 . 6 
42.2 
No . of 
Municíp i os 
in t he 
sample 
38 
1 51 
24 
44 
44 
42 
48 
391 
!/ D a i 1 y a 'f'. .era g e w a g e r a te w a s e a 1 e u 1 a te d for ~a e h m u n ; e i p i o f r o m t h e s a m p 1 e d a ta . T h e 
.average for the state is a simple average of the municipio averages. 
!Urtie munfcipio averages are used to calculate the standard ·deviati.ons and coeffi cients 
of vari~tion for the states. The município averages are used in calculating the sarne 
~tatistics for the seven-state average . __, 
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Schuh and Whitaker!.1/ show that labor productivity in 
the industrial sector spurted well ahead of that in the agri-
cul tural and service sectors in the 1950's. 201 ln the ser-
vice sector they found that productivity actually declined 
over the period. They indicate that this suggests a rather 
serious imperfection in . the labor market, since the labor 
which was leaving the agricultural sector in relatively large 
n um b e r s w a s e s s e n t i ·a 1 l y s e a l e d o f f f r o m t h e i n d u s t ri a 1 s e e to r 
in which average productivity was increasing rapidly. ln-
stead, it was forced to take employment in the service sector, 
which drove average productivity. down in that sector. They 
argue that the consequence was a partial frustration of the 
possibility of growth by the simple transfer of labor from 
the less productive sector to the higher one, and that the 
fruits of the very rapid gain in productivity in the indus-
trial sector were consequently shared by very few. 
Graham21 1 studied the patterns of convergence and diver-
gence in income per capita among states in Brazil. He found 
191 G. E. Schuh and Morris Whitaker, 11 Migration, Mobility and 
Some Problems of the Labor Market." The b~sic data and 
analysis of this paper are incorporated into Chapter II of 
G. E. Schuh, The Agricultural Development of Brazil . 
. fQ/The labor. productivity data used in . that study are obtained 
by dividing estimates of the internal income per sector by 
estimates of the number of economically active persons per 
s~ctor. 
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ooug.las H. Graham, 11 Divergent and Convergent Regional Econ-
omic Growth and Internal Migration in Brazil. 1940-1960. 11 
that in the 1940-1950 decade there was ~ divergence in in-
come per capita among the states, which was associated with 
a strong divergent growth between the 1ow income and high 
income states. In the succeeding decade (1950-1960), how-
ever, there was a slight convergence in income per capita 
àmong states, which was associated with a remarkable con-
vergent growth between the two groups of states. 
l 5 
Youmans and Schuh studied the agricultural labor market 
·. B '1 . d t ·1 221 Th . t t d th . in raz1 in some e ai .~ ey concen ra e on e agr1-
cultural sector of the state of Minas Gerais, but also made 
some. i nter-sectoral cornpari sons. One of the thi ngs they 
discovered was that there were rather 5izable variations in 
the marginal product of labor. even within the agricultural 
sector. More generally, however, they fo~nd that agricultural 
labor tended not to receive the value of its marginal product, 
and that the difference in marginal product was great between 
the agricultural and the industrial sector, even when the 
latter referred to that which was fairly widely dispersed in 
rural areas. They concluded that the agricultural labor mar-
ket was performing rather poorly, but that this had to be 
put in its proper context. Adjustments in the right direction 
were taking place, but not at a fast enough rate to bring about 
a static equilibrium. 
22/ 
- Russell Youmans and G. E. Schuh, 11 An Empirical "Study ·of 
the Agricultural Labor Market in a Developing Country: 
Brazil. 11 
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Whitakcr's studyZ 3/ providcs evidence for a rather 
strong linkagc betwecn the agricultural labor market and that 
for industrial labor. ln cstimating the supply equation for 
industrial labor, he obtained a significant and rather large 
coefficient for the agricultural wage rate variable. This 
sugge~ts that the two labor markets are interrelated, and 
that as a result, economic policies which focus on either 
one of the markets would produce effects in the other. 
Empirical support for the responsiveness of both the 
labor force and farm operators to changes in the wage rate 
was pr~vided when minimum wage legislation was extended to 
agricultural workers i~ 1965. lhe implementation of this 
policy, together with other aspects of the labor legislation, 
raised the price of labor to farm operators. lhe initial 
~mpact Of these policies was to reduce employment in rural 
areas, and to rel~ase large numbers of workers to the urban 
sectors. 
Since 1965, however, the real value of the minimum wage 
has declined as inflation has outrun the increase in the 
nominal wage. Although this decline has been criticized be-
cause of its supposed impact on average real wages, one conse-
quence of the decline has been a reduction in unemployment, 
ili Mo r ri s W h i ta k e r , 11 L a b o r A b s o r p t i o n i n B r a z i. l : A n Ana 1 y s i s 
of the Industrial Sector. 11 
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partfcularly fn tl1c urLau centers. Part of the dec11nc in 
uncnrploy111c:nt l.d~ bccn a resull of nalhc:r 1nt.cns1ve road 
constructfon anc.J urban l1ous1ng programs, both of wh1ch were 
1mplem~ntcd 1n pdrt b~causc of the ser1ousness of the employ-
inent problcm. llowever, thc decline 1n real wages also seems 
to have had an irnportant cffect on employment. 
pbjectivcs of the Pre~ent St~ 
T h e g e n e r a 1 o b j e e t 1 v e o f t h e p r e .s e n t s t u d y 1 s to a d d . to 
the stock of knowlcdgc on the factors affect1ng the demand 
for and thc supply of agricultural labor 1n Braz11. lt 1s 
. 
~xpected that this information possibly will prov1de 1nsights 
>f more general app11cab111ty concern1ng the agr1cultura1 labor 
narket 1n developing countr1es. 
The speciffc objectives of the study are: 
1. to develop conceptual models of the market for 
agricultural labor wh1ch can expla1n labor demand 
and supply phenomena for commerc1al or market-
oriented agr1culture, and for subs1stence farms; 
2. to obtain stat1st1cal est1mates of the behav1ora1 
equat1ons so der1ved by the use of appropr1ate 
econometric techniques; and 
3. to utilize the 1nformat1on ga1ned in the statistical 
analysis to understand labor mob111ty, employment, 
and 1ncome phenomena, and to derive some polJcy 
1mp11cations. 
Potential C~ributions of the Econometric Approach 
Econometrics provide convenient tools with which to 
quantify relationships and test hypotheses that are in ac-
cordance with economic theory. 241 This knowledge, in turn 
can be useful for prediction and policy analysis. 25 / 
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Knowledge of the econometric structure of the labor mar-
ket is helpful in evaluating (predicting) the adjustment of 
the rural population that will take place in response to the 
changing forces of economic development. It can point to 
programs needed to facilitate such adjustments, and conse-
quently can make a substantial contribution to increasing 
the efficiency of the markets and the etonomy more generally . 
Knowledge of the structure of the labor market in agri-
cultural can be useful since it represents an identification 
of the important determinants of supply and demand for agri-
cultural labor, and measures .their impac:t on agricultural 
wage rates and employment. Both. kinds of information are 
useful in evaluhting existing and proposed government policies. 
24/on the role of econometrics in testing economic hypotheses, 
see R. S. Basmann,uon the Predictive Testi~g of Simultan-
eous Equation Models: The Retail Market for Food in U.S." 
25/A . t d. . f h f . . ~ succ1nc 1scuss1on o t e use o econometr1c est1mates 
?f the structural equations for these purposes is given 
, n Jacob Marschak, "Economi e Measurements for Poli cy and 
P re d i e ti o n .. 11 
The use of econometric techniqucs tD test alternative 
theories is illustratcd in this thcsis. There is a growing 
literature on ~ubsistence agriculture, and several models 
which describe this type of agriculture have been proposed 
l 9 
and their mathematical propcrties explored. However, they 
have not been put to empirical test under Brazilian condi-
tions. Even outside of Brazil empirical tests of the models 
are rather limited. 261 Knowledge of the econornetric structure 
which is obtained by estirnatin~ such models can be used to 
verify whether they can be used as valid representations of 
real world phenomenon. 
Previous Models of the Labor Market 
To the best of our knowledge no previous studi~s have 
been published which attempt to identify and estimate models 
of the agricultural labor market in Brazil. However, a num-
ber of such studies - have been publ ished on the U.S. labor mar-
ket, and these offer a useful starting point for the present 
study. The conceptual models for these studies assume for 
the most part that the farm enterprise can be studied in iso-
lation of the farm household, and make no attempt to establish 
linkages between the two. The parameters for these models have 
been estimated with both time series and cross-sectional data. 
f.6/ . ~Some of these models are reported in Clifton R. Wharton, Jr., 
Subsistence Agriculture and Economic Development, pp. 165-
35 3. 
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A numbcr of conce~tual models have been developed, how-
ever, which deal with the firm-household complex. Because 
of the strong interdependen~e which is postulated between the 
firm and the household, these models have come to be called 
subjective-equilibrium mode1s . lhe amount of empirical re-
search on such mod·els i' fairly limited, .although the mathe-
matical properties and implications of the models hav~ been 
examined in some detail. 
ln this section a brief · description of some of these 
models is presented, since they serve as background for the 
models to be developed in the next chapter. Models of the 
U.S. labor market that have been estimated with time series 
data will be discussed separately from those estimated with 
cross-sectional data, since the basic model specification 
tends to be different. Finally, a brief discussion of two · 
subjective-equilibrium models will be presented. 
Studies Which Use Time-Series Data 
An advantage of studies which utilize time-series data 
is that they permit an analysis of the -adjustment process in 
markets which are subject to substantial change over time. 
Studies of the U.S. labor market based on such data have 
tended to incorporate distributed-lag ·adjustment models into 
the basic behavioral equations in at least some part of the 
analysis. ln general the use of these adjustment models has 
oroduced th& better statistical results. 
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The behavioral models usually involve two-equation demand 
and supply models. The demand equation is a derived demand, 
an~ treats the price of labor and the quantity of labor as 
endogenous variables. A price ratio which measures the price 
of agricultural output relative to the price of inputs other 
than labor is usually included in the models, as is some in-
aex of technical change. Both of the latter variables are 
usually treated as exogenous. 
The supply equations usually pqstulate that the quantity 
of labor offered to agriculture is a function of the wage 
rate. in agriculture, a comprehensive index of wages or labor 
earnings in the non-farm sector, the size of the labor force, 
anda trend variable. The agricultural wage rate ~nd the 
quantity of labor employed are generally .treated as endogen-
ous, with the remaini~g two variabl~s treated as exogenous. 
A comprehensive review of these studies can be found in 
Tyrchniewicz. 271 Only Tyrchniewicz's study will be reviewed 
here, since it was in some sense the most comprehensive of 
the studies using time series data, and since it illustrates 
271~. W. Tyrchniewicz, "An Econometric Study of the Agricul-
tural Labor Market. 11 The studies that use time-series data 
reviewed by Tyrchniewicz are: .G. E. Schuh, "An Econometric 
Investigation of the Market for Hireii Labor in Agriculture, 11 
G •. E. Schuh and J. R. Leeds, "A Regional Analysis of the 
D em a n d f o r H i r e d A g r i e u l t u r a l L a b o r , •t E . W . T y r e h n i e w i e z , 
ar:id G. ~· Schuh "Regional Supply of Hi'red Labor.. to Agri- . 
culture," ·stanley S. Johnson, 11 An Econometric Analy°sis of 
t h e D em a n d f o r a n d s u p p 1 y o f F a rm La b o r . 11 . A j o u r n a 1 a r t i -
cl~ based on Tyrchniewicz's Ph.D. thesis is E. ·W. Tyrchni-
~w1cz and G. Edward Schuh, . "Econometric Analysis of Agri-
cultural Labor· Market. 11 · 
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the pro cedures and models used in the other studies, as well · 
as the results obtainea. 
The models used by Tyrchniewicz were of two kinds. ln 
one formulation the three components of the agricultural labor 
force (hired, unpaid family, and operator) were treated as 
independent markets. Hence, demand and supply relations were 
specified and estimated for each component of the labor force ~ 
In the second formulation, demand and supply equations were 
~stimated in an interdependent model in which the interrela-
tions among the various components of the farm labor force 
could be analyzed. Both models permitted the estimation of 
short-and long-run elasticities by the use of adjustment models, 
and in both cases with technology ~reated alternatively as an 
endogenous and an exogenous variable. Three alternatives were 
considered for the price of operat6r labor: the farm wage 
rate, net farm incarne per family worker, and net farm incarne 
per fa rm . 
The statistical results generally supported the economic 
theory behind the models, with the distributed lag models 
tendi~g to produce the better statistical result$. The tech-
nology variable was statistically inadequate, independent 
of whether it was introduced as an endogenous or exogenous 
variable. The farm wage rate gave the best statistical results 
a s a me a s u ré o f · t h e p r i e e o f 1 a b o· r • A n d f i n a 1 l y • t h e mo d'e 1 
which t reated the complete agricultural labor market as a set 
of interrelated rnarkets tended to produce better statistical 
results than when the individu~l components were treated as 
separate markP.ts. 
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The economic results indicated that on the demand side 
farmers were mo~t responsive to factors affecting the demand 
for hired labor (which is considered to be the marginal labor 
input), and lcss responsive to changes in factors affecting 
the demand for their own labor. On the supply side, hired 
and unpaid family labor were found to be about equally re-
sponsive to economic stimuli, while the supply of operator 
labor was much less responsive. Hired labor appeared to be 
a perfect substitute for unpaid family labor in the short-run 
demand equation, but was less than a.perfect substitute in 
the demand for operator labor. 
Studie~ Which Use Cross-Sectional Data 
If only one cross-section of data is available on the 
market, it is not possible to study adjustment processes. This 
represents a serious deficiency of such studies, since adjust-
ments · to changed economic conditions are not likely to be 
~nstantaneous in labor markets. However, the use of cross-
sectional data does make it easier to study some aspects of 
the labor market which are almost impossible to analyze with 
time series data. 
T h e u s u a l. a p pro a e h i n f o r m u l a t i n g d em a n d mo d e 1 s w h i e h 
utilize cross-sectional data is to set the MP~ of l~bDr equal 
to the wage rate, with the price of the product set equal to 
one. This amounts io considering the price of output and the 
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level of use of inputs other than labor ~s given to the firm. 
The models typically introduce the quantity of other inputs 
as.a shifter crf the demand equation, but assume there is no 
geographic variation in price of the product. 
If the product price elasticities are known, it is 
possible to make a post-estimation adjustment for the fact 
that the price of output does in fact vary according to a de-
mand function. However, the assumption that the level of in-
puts other than labor is giv~n and exogenous to the labor 
market is quite strong. 
The supply equations in such models are usually treated 
as relative wage models, with little orno attempt to account 
for geographic differences in pop~lation density or labor-
force participation rates. The agricultural wage and the 
level of employment are treated as endogenous, just as they 
are in the demand .equation. The wage in the non-farm sector, 
and whatever other variables which might be added, are treated 
as exogenous. 
Gisser281 was the first to develop a model along these 
lines. He did not disaggregate the labor force into its 
various components, and therefore his labor input represents 
the total labor input on the farm. 
28/M. h G. 
- l e a l s s e r , " Se h o o l i n g a n d t h e F a r m -Pro b 1 em • 11 -
Gisser's main interest was in the impact of education 
on farm out-migration and income. The level of schooling 
was-introduced as a variable in both the demand and supply 
equations. He postulated that it would have a positive im-
pact on the demand for labor, ceteris paribus, because of 
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its effect in increasing the productivity of labor. On the 
supply side he expected the effect to be negative, since more 
education would broaden the range of skills for the indi-
v~dual and would make him more aware of alternative employ-
ment opportunities . 
The coefficients of the estimated structural equations 
were cohsistent with these a priori expectations. The reduced 
forro coefficients indicated that increasing the level of 
schooling by 10 percent in rural areas would bring about a 
6-7 percent increase in farm out-migration, and a rise in the 
farm wage rate of 5 percent. 
Wallace and Hoover291 extended Gisser's model to include 
expenditures on research and extension as an additional vari-
able in the demand equation. This represented an attempt to 
introduce the effect of technical change into the demand 
~quation. The coefficient obtained for the technology vari-
able was statistica11y significant, indicating that the im-
pact of tethnology was to increase the demand for farm labor, 
other t h i ngs ·be i ng equa l . Howeve r ., when pro duct ma rket e .f ":' 
fects were accounted for, the coefficient of technology was 
~1 · 
T. D. Wallace and D. M. Hoover, 11 lncome Effects. of Inno-
vation: The Case of Labor . in Agriculture. 11 
found to be ne gat ive so long as tlie price clasticity of de-
mand for the product is inclastic. 
Subjective Equilibrium Models 
T h e se mo d e 1 s d e a l w i t h t h e e q ui 1 i b ri u rn o f t h e f i rm-
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h ouse h o l d complex. Their· distinctive features for the family 
or subsistence farm is that -- instead of an individu~l or 
a household trading leisure for incarne at some given wage 
rate -- the farm family acquires incarne by varying labor in-
puts alonga given production function. 301. Hence, the 
income-leisure transformation, which is linear in the case of 
a household offering labor for sale, becomes non-linear in 
the case of subjectiv~ equilibrium models. 
The relevance of the studies ón subjective-equilibrium 
models for the present study is the interesting insights they 
provide o~ ~he nature of the supply function for labor at 
different -stages of economic development. Although there are 
numerous studies on this subject, only the models of Tang 311 
and Nakajima 32 / will be discussed here. 
3 OI A n t ·h o n y . M. Ta n g , 11 O n S u b j e e t i v e E q u i l i b r i um o f t h e S u b s i s -
tence Farmer. 11 (Comment) 
n_;Anthony M. 'rang, 11 Economic Development and Changing Conse-
quences of Race Discrimination in Southern Agriculture. 11 
32 /chihiro Nakajima, 11 Subsistence and Commerci .al Family Farms: 
·some Theoretical Models of Subjective Equil :ibrium. 11 
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Tang's n1odel was designed to analyze the consequences 
of race di~crimination on southern agriCtJlture in the United 
St~tes. His model incorporated explicitly the hypothesis of 
an S-shaped rcsponse path of labor supply to changes in farm 
resources to explain incarne differentials between negro and 
white laborers. The central hypothesis of the study was that 
in early stages of economic development the supply of farm 
labor shows a n~gative response to increases in wages or in-
come. However, as the economy advances and reaches a higher 
stage of development, this response becomes positive only to 
become negative again in later stages of development. 
Tang also discussed the role of education in the produc-
tion function. He hypothesized that in underdeveloped 
economies formal education bears little relationship to pro-
ductivity. However, he argued that ·this relationship improves 
as agricultural and general economic development reaches the 
stage where a complex decision-making process is required. 
Tang teited these hypotheses against the experience of 
southern agriculture in the United States. The evidence 
tended to support the hypotheses. 331 Later, in commenting 
l-ª/1ang 1 s hypotheses are incorporated in one of the models 
which are developed in Chapter II below. The group of 
farms that hires labor are considered to be in the 11 lat-
ter stage of economic development, 11 and therefore a ne~a­
tive response to changes in incarne is postulated. The 
family f~rm (which uses only family labor)7 ~nd hired 
labor, are assumed to be at the intermediate stage of 
economic development; consequently a positive response is 
postul~ted. · 
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on Nakajima's paper (discussed below), hc justified the 
s-~haped supply respon~e in a broader context.!-1/ Historical 
data from other countries and theoretical implications of the 
two-sector models were brought to bear on the plausibility 
of the hypothesis. 
Tang also made an interesting distinction between transi-
tory and permanent changes in income. He stated that the 
transitory shifts may be expected to lead to a positively in-
cl ined supply curve for labor, and offers two possible ex-
planations: 
First, a transitory change gives rise to little, 
if any, revision in one's sense of affluence. 
Hence, the income effect may be largely inopera-
tive. Second, when confronted . with recurrent 
change in yields and prices from year to year the 
farmer's problem becomes one of varying his labor 
input accordingly. An efficient inter-temporal 
allocation of labor would seem to require larger 
input in years of high yields or prices and small-
er input in years of low yields or prices. 11 35/ 
The second part of the explanation seems to suggest th.at the 
supply of and the demand for labor cannot be separated under 
such recurrent changes ln Chapter II of the present study 
this possibility is analyzed more systematically. 
Nakajima derived two general types of models according 
to whether a market for labor is or is not allowed. For the 
'li/Anthony M. Tang, "On Subjective Equilibrium of the Sub-
sistenc~ F~rmer" (comment). 
~/lbid .• , p. 195. 
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first case thcre are several models, which vary in complexity 
as more variables are included in the util ity function. 
He 1abels the model without a labor market "the pure 
commcrcial family farm without a labor market. 11 This 
model basically grew out of Tang's earlier paper, which was 
discussed above. Two modifications were introduced, however. 
First, the production function and the utility function were 
so restricted as to have a negative labor supply response as 
a result of increases in income (assets). Second, he ex-
plores formally the consequences of changes in exogenous 
variàbles such as land input, number of family members, num-
ber of dependents, technology, number o·f workers in the 
family, price of product, level of subsistence incarne, and 
maximum level of physiologically possible labor hours for the 
whole family, which were not considered by Tang. 
The models with a labor market are of three types: 
(1) the pure commercial family farm with a competitive labor 
market; (2) the· subsistence or semi-commercial family .farm; 
and (3) the semi-subsistence or semi-commercial farm. The 
~esponses obtained to changes in the exogenoul variables are 
notas definitive in these cases as for the first model. 
Complications arise as more variables are added to the utility 
and production functions, and it becomes more difficult to 
d e r i v e em p i ·r i e a 1 p r o p o s i t i o n s . f r o m t h e- mo d e l s • 
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Organization of the Rest of th~ Thesis 
The basic theoretical models for the empirical work 
are developed in the next chapter, together with a specifica-
tion of the statistical procedures to be used and a brief 
discussion of the data. The statistical results from esti-
mating the models are presented in Chapter III, and the econ-
omic· implications of the statistical results are dis~ussed 
in Chapter IV. The body of the thesis terminates with a 
chapter on summary and conclusions (Chapter V). 
Supporting material is presented in the Appendices 
This material includes a more detailed discussion of the 
sample data used in estimating the models (Appendix A), are-
view of studies on the labor market in· Brazil which are not 
discussed in the text (Appendix B), a description of the 
concepts used in measuring the variables (Appendix C), de-
scriptiv~ material on the regions included in ·the study (Appen-
dix D), the results of complementary experiments with the 
models (Appendix E), and the data used to estimate the models 
(Appendix F). 
CHAPTER II 
CONCEPTUAL ANO STATISTICAL MODELS ANO 
ESTIMATION PROCEDURES 
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The primary goal of this chapter is to specify . the con-
ceptual models and to derive the properties of the functions 
that describe the supply behavior of family labor and hired 
labor. Some attention will also be given to the properties 
of the demand functions, but less so than to the supply func-
tions. The analysis will lead to the specification of econo-
metric models for the agricultural labor market, ·as well as 
suggest the estimation procedures to be used in estimating 
the structural equations. 
The models are to be tested with data from a large 
cross-sectional sample of the Br~zilian agricultural sector. 
Since only one cross-section of data is available, it i·s 
not possible to study adjustment processes in the market. 
Hence, no attémpt is made to incorporate adjustment mechanisms 
into the models. 
For purposes of analysis the market for family labor is 
divided into two sectors, subsistence and commercial agri-
culture, according to definitions which are given below. A 
maintained hypothesis of the research is that economic behav-
iór in these two cor•n~c is •fundamentally different, 
especially as il con cerns factors affecting the supply of 
lul>or. On e of the objectives of the reseurch is to test 
this hypothesis . 
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The basic concepts used in this chapter are not ent i rely 
new, although the theory is extended and adapted to Brazilian 
conditions. Since tbey do depart sornewhat frorn standard 
pr esentations, it was decided to provide the mathematical 
de rivations of the properties relevant to the econometric 
mo d e 1 to b e d e v e 1 o p e d 1 a t e r . A n e f fo r t w i l 1 a l s o b e ma d e to 
s how how they depart from models previously used to analyze 
the agricultural labor market. 
The remainder of this chapter is divided into five parts. 
The first part contains some definitions and basic·theoreti-
cal concepts. The second and third parts · contain formal deri-
vations of the models for the subsistence sector and the com-
mercial sector, respectively . The fourth part derives the 
supply function for hired labor, and the . fifth and final part 
discusses the econometric models, estimation procedures, and 
the data used to estimate the models. 
Some Definitions and Basic Theoretical Concepts 
An operational definition of subsistence agriculture 
is hard to come by, although the literature on the subject 
abounds in definitions.l/ Most of the definitions . available 
l 1see, for example, Clifton R. Wharton, Jr., "Subsistence 
A~riculture: Concepts and Scope. 11 
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relate the degree of suhsistence to the value of inputs that 
are bought and the value of products that i\re sold. Atone 
end of the scale are the pure subsistencc family farms that 
do not buy or sell anything. At the other end are the pure 
cornmercial family farms, which buy all the inputs 
needed in the production process, and sell all the produc-
tion. Between the two extremes there is a rather wide 
continuum. 
These kinds of definitións are not very useful from an 
operational standpoint, although they are useful in specify-
ing ideal types. The problem in using ~his ktnd of defini-
tion is that in practice the proportion of inputs supplied by 
the family and the proportion of output sold off the farm 
forma continuum. Deciding where to establish the dividing 
line between a subsistence farm and a commerc i al farrn becomes 
quite arbitrary. 
The definition of subsis·tence .agriculture used in the 
present research follows a somewhat different approach, and 
is inspired by the works of Nakajima.f.I .and Georgescu-Roegen.l/ 
lhe basic distinction between the subsistence farm and the 
commercial farm (both of which are postulated to be family 
units) is a·sserted to lie in whether a one-step maxiruization 
process is used in reaching firm-household equilibrium, or 
flchihiro Nakajima. "Sub.sist'ence and Commercial Family Farms: 
Some Theoretical Models of Subjective ·Equilibrium. 11 
li N i e h o l a s G e o r o e s e u - R o e g e n •. A n a 1 y t i e a l E e o n o mi e s , p p • 3 5 9 - 3 9 7 . 
whether a two-step maximization process is used . If the 
former is the case, the farm is classified as a subsistence 
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farrn; if the latter, a commercial farm. It will be shown 
below that the distinction rests on observed behavior in the 
labor market, and that one of the advantages of the defini-
tion is that i t provides an operational means of classifying 
farms into one of two categories, with basically a different 
body of theory applying in the two cases. 
It should be recognized from the beginning that the 
analysis is concerned with a universe of family farms. This 
means that the household and the. farm firm are inter-related, 
and that some fraction of inputs are · supplied by the family, 
even if they be nothing more than entrepreneurial inputs. 
Furthermore, it is assumed that one utility function is 
defined for all members of the family. This involves the 
a s s um p t i o n o f 11 o n e p o e k e t a h d· o n e p a i n , ~' a n d i m p 1 i e s t h a t t h e 
head of the family will feel the. disutility of labor41 of 
any member of the family as much as that of his own labor. 
With these assumptions in mind, the first definition 
can be specified: 
~/The 11 disutility of labor" should not be interpreted in too 
ri g ourou s a se n se. No t h i n g. more is · i m p 1 i e d th a n t h a t 
leisure has a positive value within the range of · o~serva~ 
ti ons· . 
Definitinn 1 
The suL~i~tencc f~mily farm i~ onc whcre thc 
head of the fnrnily maximize$ his utility function 
s u L j e e t t o t h ~ i n e o rn ~ e o n s t r u i n t t h i1 t i s g i v e n b y 
t h e n e t f a r m i n e o rn e ( w l 1 i e h ·j s g i v e n b y t h e p r o -
duction function for the tirm). Therefore, the 
optimization proce$s involv~s only one step: 
the maximization of thc utility function. 
A mathematical specification of the choice problem will 
help clarify the dcfinition. Assume that the household-firm 
complex is so situated that it has no access to a labor 
markct, either for hiring add~tional labor or for off-farm 
ernµluyinent of the family labor. Further, c:issume the utility 
function U(L,M), where L is the amount of labor and M is in-
carne. Let the production function be f(L,T), where Tis the 
amount of land owned and operated by the farm family, and 
which is fixed.~/ U and f are assumed to satisfy the usual 
economic conditions, and furthermore, are such that the Kuhn-
Tucker theorem can be applied. It is further assumed that 
only one product is produced and that the production is sold 
at price P. 
Then, the maximization process for the subsistence fam-
ily farm is as follows: 
~/For purposes of completeness, assume tnat small items of 
fixed capital such as buildings and fences are assigned to 
land, and are used in fixed proportions with it. Hoes and 
simple instruments of capital are assigned to labor, and 
a 1 s o a s s ·um e d to b e u s e d i n f i x e d pro p o r ti o n s \'IÍ t h i t . 1 n 
subsistence agriculture these capital goods are typically 
not very important; the basic economic problem lies in the 
utilization of 11 1and 11 and "labor." We proceed in this way 
in order to simplify the analysis. 
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Max U(L,M) 
subject to 
M ~ P f(L,T). 
It should be noted that the assumption that no capital goods 
or operating expcnses are involved in the analysis implies 
that gross farm income is equal to net farm income. 
The equilibrium position is illustrated in Figure 2-1. 
Since the study centers on labor use and l~bor supply behavi-
or, the analysis focuses on this dimension, while suppressing 
other aspects of firm behavior for the moment. The upper 
half of Figure 2-1 portrays the indifference surface for the 
household and the production function for the firm. The 
lower half portrays the marginal productivity curve for labor, 
as well as~ curve specifying the marginal valuation of fam-
ily labor .(MVFL}, which is derived from the indifference 
surface in t~e upper half of the fi~ure. 
Curve OTI is the production function for the firm, with 
labor variabJe an~ other inputs fixed . . ln the drawing, labor 
is per·mitted to vary up to the physiological maxfmum, [. The 
indifference curves are between labor (leisure} and income, 
and are drawn in the normal form to in~icate that labor has 
disutility attached to it . 
.§/Formal restrictions on the util ·ity function will be dis-
cussed below. 
Utility and 
Total Product 
I M = P f(L,T)(income-leisure 
t r a n s for ma t ·i o n ) 
o ._ ______________ ..;... ________________ ..._ _______ ~ 
MVPL 
and 
MVFL 
O' 
-L 
L L 
Figure 2-1. Equilibrium for the Subsistence Farm-Household Complex. w 
"""" 
The marginal value product of labor, which is depicted 
i11 t.he lower half of the figure, is the first derivative of 
the production function . The marginal valuation of family 
labor (MVFL) is the slope or first derivative of the indif-
f e r e n e e e u r v e . II 
Note that in the present case the production function 
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represents the income-leisure transformation curve. ·Market 
alternatives for labor are ruled out; therefore, the produc-
tion function shows the rate at which leisure can be trans-
formed into income. Equilibrium will be reached at that 
point where the indifference curve is just tangent to the 
production function, since this will be the point of maximum 
utility. ln marginal terms, the marginal product of labor 
at this point is just equal to the tnarginal valuation of farm 
labor. 
The sense in which there is only one maximization pro-
cess is clearly shown. lhe firm simultaneously determines 
its level of labor use (leisure) and its level of output (or 
incarne) with one decision process. It should be noted, more-
over, that rather than maximizing profits subject to the 
production function and an exogeneously-determined wage rate, 
2/rhe MVFL curve shown is derived from the indifference curve 
that is tangent to the production function in the upper 
~iagram. · In reality. there exists a family of such curves, 
justas there exists a family of MVP curves ., with each of 
the latt~r determined by the endowmekt of other resources. 
t.IH' rate of p tly to lubor, the Vuriahle input, is detcrmined 
endouenously. 
This lead5 lo lhe sccond definition: 
Definition 2 
A co111111ercial farnily farm is one where the head of 
the family follows a maximization process in two 
steps: first, he maximizes the net farm incarne 
subject to tli e production function constraint, 
then he maximizes the utility function subject to 
the incarne obtained in the first step and the 
labor market alternatives open to him . 
T h e esse n e e o f t h i s d e f i n i ti o 11 i s t h e ex i s te n e e o f a 1 a b o r 
markct where labor can b~ hired in ar out at a fixed wage 
rate .f2/ 
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The sense ln which the maximization process takes place 
in two steps can be seen in Figure. 2- 2. Curve OFI is· the pro-
duction tunction for the firm, with labor ·variable and other 
inputs fixed. labor is again permitted to vary up to its 
physiological maximum~ [, and the indifference curves are 
drawn as before. Aline describing the total wage bill is 
r e p r e s e n te d b y a r a y ex te n d i n g f r o m t h e o r i g i n , O B . 2.I T h e 
slope of this line measures the wage rate. Finally, a curve 
describing profits or the net incarne to fixed factors (OAC) 
can he drawn by subtracting the wage bill (OB) from the 
ª/ln testing the model with data it was necessary to use an 
operational definition of commercial farrus as being tho.se 
whith hire labor only. This rest~iction was irnposed by the 
nature of the sample available to us .. 
~1 ay drawing this ray as a straight line a competitive labor 
market is assumed. 
~ 
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Figure 2-2. Equilibrium for the Commercial Farm-Household Comple x 
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pro d u e ti o n f une ti o n , O F l • 
The inc..0111~-lei~ure trr1nsformation curve is no longer 
s h o \·rn b y t h e p r o d u e t i o n f u n e t i o n , b u t r a t h e r i s g i v e n b y t h e 
\•Ia g e l i n e • T h e \1 a g e r a te , VI h i eh i s g i v e n b y t h e s l o p e o f 
the wage line, is a measure of the rate at which leisure can 
be converted into .incarne. 
As noted ~bove, Tang has argued that the distinctive fea-
ture of the subjective-equilibrium model for the family sub-
sistence farm is the non-linearity of the income-leisure 
transformation as contrast to the linearity of the relation-
ship for a household-firm having access to a labor market.lO/ 
ln addition, it should be noted that if the firm-household 
should have access to the labor market, the possibilities 
open to the entity are more ample, since the possibility of 
buying ar selling labor exists. 
Figure 2 is drawn in· such a way as to show a case where 
the level of satisfaction is r aised by hiring addit i onal 
labor from outside the family. ln the absence of a labor 
market, equilibrium would be at point T, where OL 11 quantity 
of labor wou)d be supplied to production activities . To ex-
plore the case where the labor market is present, draw line 
DE para 11 el to OB, and tangent to the. production functi on, 
l.QI A • M • Ta n g , 11 O n Sub j e e ti v e E Q u i l i b r i'u m o f t h e Sub s i s te n e e 
Farmer" (Comment). 
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Ofl. Profits cr nct income to fixed facturs are maximized 
for the firm at this roint of tangency. At the wage rate 
exprcs~ed by the slope of this line, however, the family or 
household is in equilibrium at point R, at which it supplies 
OL quantity of labor to the farm enterprise. The remainder 
of the labor required to maximize profits in the farm enter-
prise is acquired by hiring L'L* of labor from off-farm 
sources. 
The heuristic explanation of what happens is as follows. 
The access to the labor market, which permitted the firm-
household to acquire additional resources, also permitted the 
firm-household to acquire a larger incarne. With this larger 
incarne, the household has purchased additional leisure, L'L", 
a n d h e n e e s u p p 1 i e d l e s s i a b o r to p r o d u e t i v e a e t i v i t i e s . ll/ 
An important aspect of the difference between the two 
cases is in the nature of the -maximization process.li/ ln 
11/it is of some significance to note that despite this reduc-
tion in the tjuantity of family labor supplied, total output 
has been increased in this case by AF,and additional net 
employment in the amount L"L* has been created. ln addi-
tion, there has been a redistribution of employment oppor-
tunities, with those willing and able to purchase more lei-
sure doing so, and in the process creating employment oppor-
tunities for others. It should be noted, however, that this 
is not a general result of the model, since it depends on 
the particular case at hand. 
11./Note that the household heads in both classes are assumed 
to pursue maximizing behavior, and no appeal .is made to ir-
rational ity or to non-maxtmizational behavior. The dif~ 
ference between the two classes of farms is . in .the-economic 
environment they face, and more specifically i~ whether 
they have access to a market or not. It is this difference 
which causes them to choose one maximization rule or the 
other. 
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the case of the subsistence farm there was a single maximiza· 
t ·ion process, with both firm and household (labor supply) 
equilibrium being solved simultaneously. When a market (or 
the possibility of trade) exists, the maximization process 
is in two steps . 131 The firm initially maximizes profits 
subject to the constraints of the production function and the 
conditions in the labor market. With the incarne so determined 
as a datum, together with the data expressed in the linear 
leisure-income transformation curve, the household then de-
cides how much labor will ~e supplied to productive activities. 
W i t h t h e s e t w o p i e e e s o f i n f o r ma t i o n , i t t h e n . k no w s h o \v m u e h 
labor can be hired out, or how much needs to be hired in. 14/ 
It can be shownl.2/ that when marKet possibilities exist, 
so that labor . can be purchased and sold, the welfare of the 
111 T h e f i .g a r e i s s o me \..J h a t d e c e p t i v e i n t h a t i t s u g g e s t s t h a t 
the two maximization processes are solved simultaneously. 
However, if it is recognized that the incarne generated in 
the production process is ·one of the datum used in making 
the labor-leisure choice, the two-step nature of the deci-
sion process becomes more cleãr. 
14/Note that if the wage rate were higher, the slope of the 
wage line would be greater. The corisequence o~ a higher 
wage rate would be to use less labor in the farm enter-
prise, and at the sarne time to provide greater incentive 
for the household to supply labor services (leisure becomes 
more expensive). At some point the firm-household would 
be able to supply the firm demand entirely from the house-
hold supply of labor services, with some labor services 
being hired out to non-farm activities. (Note that the imp-
lications dr~wn in this analys.is are based . on the partic~­
lar shape we have given to the indifference surface ari~ 
the production surface.) 
l~/The proof is a standard problem in trade theory, and re-
quires assumptions as to the nature of the utility sur-
face ànd ·the product transformation function. 
f i r m - h o u s e h o l d e J n ·i! s <! m i n i m u m b e n o ~·J o r s e o f f t h a n i n t h e 
case of the absence of a labor market, since the entity can 
a l \·/a y s r e f u s e t o t r a d e . T h e p r e s um p t i o n , h o w e v e r t i s t h a t 
there is a net gain in welfare as a result of the access to 
the labor markct, since opportunities are expanded. 
Definition 3 
·rhe subsistence sector of agriculture is composed 
of the family farms in which the behavior of the 
family is given by Definition . 1 . The essential 
characteristic of these farms is that they do not 
have access to a labor market, and hence neither 
hire out nor hire in labor services. 
'Definition 4 
The commercial sector of agriculture is composed 
of the farms that do not belong to the subsis-
tence sector. This includes the family farms in 
which the head of the family acts according to 
Definition 2. The essential characteristic of the 
farms is the presence of a labor market in which 
the services of labor can be bought and sold at 
a fixed rate. Hired labor, of course, is also a 
part of this sector. 
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Before turning to the formal. derivation of the proper-
ties of the dema·nd and supply equations for labor which cor-
respond to these definitions, it may be useful to explore 
i·n a little more detail the empirical content of asserting 
that a labor market does not exist for the subsistence farms. 
This will assist in specifying the universe to which the re-
spective models apply. 
Situations· in which the labor market is not · operative 
at all a.re almost impossible to find in the real world, al-
tho~gh there are approximations to it that cause Definition 
1 to have some relevance. Rationale for the phenomenon can 
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h e f o u n d i n L> o t h t h e e~ e o 11 o 1!l i e l i t e r º t 11 r <:! a n d i n t h e s o e ; o l o g ; -
c~l literature . W~ now t urn to a Lr ie f cxpo~ition of Lhis 
ma t e r i a 1 i n o r d e r t o b u t t r e s s t h e d i s t i n e t i o n \>I h i e h w i 1 1 b e 
111 êl d e i n e s ti mil ti n g t h e mo d e 1 s . T h e d i s ti n e ti o n i s importa n t , 
for if we accept the hypothesis that subsistence agriculture 
can be characterized by ciefinition l, it will be shown below 
that the labor market for these farms cannot be desc~ibed by 
demand and supply curves. To the contrary, there will be no 
<lernand curve for labor from these models, and the 11 supply 
e u r v e 11 w i 1 1 n o t , a s i s u s u a 1 l y t h e e a s e , l: o n t a i n t h e w a g e 
rate as the explanatory variable. 
An Economic Rationale - lhe Theory of Fixed Assets 
Glenn Johnson 161 and his colleagues have pioneered in the 
development of a theory of fixed assets, which they have used 
primarily to explain the failure of resource adjustments to 
~/Basic references to the theory may be found in Glenn L. 
Johnson ~nd Lowell S. Hardin, The Economics of Forage 
Evaluation. Clark Edwards, 11 Resource Fixity and Farm 
Organization. 11 Glenn L· Johnson, "Supply Functions - Some 
Facts and Noti·ons. 11 Gl enn L. Johnson, "The Sta te of 
Agricultural Supply Ana1ysis." Glenn L. Johnson, "Impli-
cations of the IMS for Study of Response to Price 11 and 
Warren Vincent ed., Economics and Management in Agricul-
ture, pp. 113-144. 
The theory has been used in both the analysis of manage-
ment problems, and in the study of policy problems. lhe 
most extensive example of the latter is Glenn L. Johnson, 
et a)., ed., .united States Farm Policies and Programs:. 
Im act of Resource Utilization Out ut, and. Resource Earn-
1ngs, 1917-1967 to be published by Resources for t e 
Future). 
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t;1Lc: pl4.1cc as rap :;clly li:; Hould be expcctcd in the U.S. agri-
LUl Lural sf.:c.tor. il1e tlieory rests 0n a postulêJte that the 
11 arkets for ilgricul turcil inputs ar~ quite imperfcct, with a 
rt1ther widc divergence cxisting between the price at \o1hich 
resources can be ~cquired on the farm and the price at which 
they can be disposed of. Research designed to develop and 
cxtcnd thc theory has concentrated on developing the theoreti-
cal implications in terms of optimizing behavior, and in mea-
suring empirically the degree of imperfections which exist 
in U.S factor markets. 
Although developed originally as an aid to evaluating 
resources such as forage that do not·have attractive off-farm 
market alternatives, the theory was later extended to explain 
the 11 locked-in 11 nature of many resources in U.S. agriculture. 
ln this extension. the model was applied also to agricultural 
labor.lZ/ 
The basic ~heory can be explained with ~he aid of Figure 
2-3. The figure shows the MVP of a resource, together with two 
price lines which show the prices at which the resource can 
be acquired, and the price at which it can be ~old, or its 
disposal value. A basic assumption of the theory is that 
l.Z/For an application to labor market, see Sob F. Jones. 
11 Farm-Nonfa·rm Labor Flows with Emphasis on Recent Manpower 
a ri d e r e d i t P o 1 i e i e s • l 91 7 - 6 2 • 11 W a l .ter Oi h as a r_g u e d t h a t 
even in the non-farm sector labor has many - charact~ris­
tics' of a quasi-fixed asset. See Walter Oi. "Labor as a 
Quasi-Fixed Factor. 11 
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1--~~~~r-+~~~~~~~.,,-acqui~ition cost 
~ salvage value 
...-~~~~--t-"~~~~~~~ 
\+- MVP of re:source 
Quãntity of P.esource 
Figure 2-3. Acquisition Cost, Salvage Value and MVP Curve. 
there is a clear divergence between these two prices, with 
the acquisition price typically being above the salvage value, 
as shown i n Figure 2-3. 
If the existing ~tock of the resource is such that the 
MVP of the resource is bctwccn the salvage valuc and the 
acquisition cost, the firm has no incentive either to expand 
the use of the resource, or to contract its use. The cost 
of an additional unit is greater than the MVP of the unit. 
Alternatively, there is no incentive to reduce the stock of 
the input, since it is worth more in its present use than 
could be obtained for it off the farm (its salvage value). 
Since the theory explains the fixity of farm resources, it 
has come to be called 11 fixed asset theory. 11 
Note that if the disparity between acquisition costs and 
salvage valuas is large, the resource will be fixed under a 
rather wide range of changing economic conditions. For ex-
ample, if the price of the product should change, rather large 
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~ h i f t ~ i n t h e M V P e u r v e m 21 .Y b e n e e e ::; s il r ~' b e f o r e t h e f i r m h a s 
i ri t:. :-· n t i v e t o a d j u s t t o i t :; u s e o f t h u t i n p u t . S i rn i 1 u r l y , 
factor market c0ndition~ can also changc rather substantially 
bcforc there is incentive to adjust the level of resource 
use. 
The most obvious example of an input of this kind is farm 
n111chinery and equipmcnt. It is wide1y recognized that· the 
second-hand va1ue of a tractor (its salvage value) is con-
s~derably less than the cost of a new one (its acquisition 
value), even though as a productive input there may be little 
difference between them. Hence, once the farm~r has pur-
chased and used the tractor, it becomes a fixed asset for him, 
since its on-farm value is between the acquisition cost and 
salvage value under a wide range of conditions. 
Similar conditions apply in the labor market, especially 
in low-income countries such as Brazil. It should f i rst be 
recognized that a major fraction of the labor force for 
agricu1ture is generated within families already committed 
to agriculture. Population growth rates in the rural sector 
are typically high, and the general case is that Jabor has to 
be transferred out of the sector. 18/ 
18/ 
- ln the U. S., the puzzle has been to know why the labor did 
not leave at a sufficiently ra~id rate. Johnson 1 s fixed-
asset theóry has been used as one means of ~xplaining the 
li f i .X i ty - li 
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B y e o n s i ti'! r i n g a f a r PI f i r 111 \'I i t h a s to e k o f f a mi l y l a b o r , 
o n e e: a n h e g i n t o P. 1 i.l 111 i n e r e a s o n s v1 h :/ t h r. s to e ~ ma y w e l l b e a 
fixed as~ct ln lhe sense discussed aGove. To begin with, in 
most parts ot what is characterized as subsistence agriculturc, 
educational opportunities and educational attainment are low. 
Hence, access to the largcr job market is limited. It is 
quite possible that the on-the-job skills acquired in working 
on the farm m~y make the labor more productive on the farm 
than the salary it could receive in tiff-farm employment. 
Whcn travel costs are added, and the uncertainty of off-farm 
employrnent is considered, the expectation or expected value 
of off-farm employrnent rnay be quite low, particularly if 
unemployment among unskilled labor is high. 
Similar conditions may make the acquisition costs of 
labor quite high for the farm. If labor has to be brought 
in from a distance, or if local transportation must be pro-
vided, or alternatively, housing, then the acauisition cost 
may be higher than the MVP of the labor. On-the-job training 
may also be required, and given the difficulty of tying labor 
to a farm by contractual or other arrangements, the farm may 
be unwilling to make such investments. Discounting factors 
also become important, since it is difficult to evaluate how 
productive the labor will be. lf labor legislation makes it 
difficult to fire the employee, the risk factor : may become 
quite large. Finally, supervisory costs with ·hir.ed lCibor 
may be fairly large, with the result that the farm -operator 
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pn~fers to l'C'~t1· ·i c t L1Lwr u:; p to thllt \'lhich can l>c controllcd 
b.V píll'clll.al uutho1·ity. 
Ano t h e r r e,, s o u w h y t h e f i\ r me r ma y "o t h i r e l a l> o r f r o m 
0 f f t h e f '' t· m i s t. h a t h e~ i s s u lJ j e e t t o i n te r n il 1 o r e x t e r n a l 
rapital (or cr~dit) rationing. Under these circumstünccs the 
f a r m o p e l' a to r i s Ulht b l e to ma k e t h e e x p e n cl i t u r e , e v e n t h o u g h 
; t '"o u 1 d b e p r o f i t il b 1 e a n d r il t i o n a l f o r h i 111 to d o s o i f h e 
could. lt is intcrcsting to note that in this case imperfcc-
tions in the credit or capitlll markct lead to imperfcctions 
in the lauor llli:lr"ct. They 1nety opera.te to \nake the acquisi-
tion -cost abovc the MVP of labor, as well as to permit the 
e o n t i 1l u a t i o n o f s a 1 v a g e v a 1 u e s t h a t a r e l e s s t h a n o n - f a r m 
MVP. 
So long as lilbor market conditions are such as those 
described above, the market in itself has little relevance 
to explaining the qse of labor on the farm, at least within 
r a t h e r w i d e range s . 1 9 I H e n e e , t h e mo d e l to b e d e v e 1 o p e d i n 
mo r e d e t a i 1 i n t h e n e x t s e e t i o n , w h i e h e o i n e i d e s w i t h O e f i n i -
tion 1 - ora one-step maximization process, would seem to 
be appropriate. 
One criticism of the fixed-asset theory in its applica-
tions to the U.S. economy is that what appears as a gap for 
an i nd; vi dual fi rm may ~e 11 di s appea r when the aggr~ga te is 
]1.lof course this ultimately depends on the empirical magni-
tude of the divergence between acquisition costs and sal-
vage values. 
e n n s i d e: r 1~ d , s i r1 '- e: t h t:! i1 e q u ·i s i t i o n e. ú ~ t s a n d ~ r.l 1 v a g e v a 1 u r: s 
i·1ould differ for individual firms. /\ltt1<1ugh thi s c.ritici~m 
rnay hove s or.ie relevance when the model is used to :>tudy ag-
g r e: y u t e r e $ o u r e (: f l o vi ~ vi i t h t i me - ~ e r i €: ~ d a t a , i t vi o u l d ~ e e in 
to havc: l~~s relevance in a cross-~ectional analy~ís. Th~ 
present study uses cross-sectional data to test hypotheses 
about labor dem~nd and supply behavior. The fized-asset 
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theory, restingas it does on the existence of rather serious 
·111arket imperfections, would appear to provide an appropríate 
rationale for cxplaining why in some cases the presence of a 
labor market is assumed away. 
A Sociological Rationale - The Sub-Culture of Peasantry 
Sociologists have long been concerned with the failure 
of peasants to participate in the market econorny. One of the 
more recent explanations is provided by Rogers, 201 who exam-
ines the motivations, values, and attitudes of subsistence 
farmers as a means toward defining a sub-culture of peasantry. 
Some of the sociological characteristics which he specifies 
are consistent with the hypothesis t~at the head of the fam-
ily does not consider the job opportunities outside of the 
farm, or if he does consider them, acts as if these jobs were 
not in accordance with the status of the family. As a conse-
quence, there is both a psychologica1 barrier . to family 
2 OI E v e r e t t M • R o g e r s , 11 Mo ti v a t i o n s , . V a 1 u e s , a n cJ A t t i tu d e s o f 
Subsistence Farmers: Toward a Subculture of Peasantry.~ 
52 
i1h.~ 111 b t~ r s \-'/ o r k i n g o l j 1. ~ ·i d e t h e f a r rn , a s \'I e 1.1 i\ s t o t h e h ; r i n g o f 
outside 1ubor. 
Among the charucteristics which Rogcr~ cites are the 
follo11ing: 
1. Mutual distrust in interpcrsonal rclations. 
2 . L o w a s p i r º t i o n a l 1 e v e l ( a f a e t o r \'I h i e h N a k a j i ma 
rccognized in his modcls). 
3. Familism. 
4. Localiteness. 
If these factors are in fact ·important characteristics of 
peasant producers, then there is some basis for postulating 
the abscnce of a labor market. Although a labor market may 
in fact be present, the peasants will act as if it did not 
exist. 
Formal Derivation of the Subjective Eguilibrium Model 
This section contains a formal derivation of an econo-
metric model for the subsistence sector, and is in three 
parts. The first part examines in more detail the formal 
conditions for equilibrium of the firm, and analyzes in a 
systematic way the effect of various variables that affect 
the .supply of labor. ln the second part, an alternative way 
of viewing the maximization process is considered. And in 
the final part, an econometric model for the subsistence sec-
tor is specified. 
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A S u b j 1 • e '- i v e [ q li i 1 i li r i u 111 r·: ü d e 1 
1 t i e; p n r; t " L1 t e d t h '' t. t li P a mo 1.1 n t o f e J p i t a 1 ( a s i d e f r o m 
1 c1 " cJ ) i n t 1: r ~ s u b s i s t e 11 e e ~ e e t o r \·/ i l 1 b e v e r y s m u 1 1 , s o t h a t 
it cün be disregar<fod \·llicn dr.scribing the production process. 
J\ltl1ou9h thi:; assu111ptio11 is not nece~sary for thc developmcnt 
of thc modcl. i t appcar$ to be compatibl e \Ili th the usual de-
scriµtion of subsistence ~griculture. ln fact, it w6uld be 
very difficult . to justify the maxiinizat.ion process in one 
stcp for a farm which is highly capitalized. 
Conscqucntly, for purposcs of analysis it is postulated 
that the production process uses only two factors of produc-
tion; labor and land. lt is further a~sumed that land cannot 
be lcased; hence, the acreage of farm land (T) owned and 
oµerated by the farm family is fixcd. Thc technology used is 
expre!:sed by the production function f(L.T), which is '{ua-.a::i·...-
. 
concave, ~ontinuous, with continuous derivatives up to the 
second order. Furthermore, fl ~O; fLL < O; fLT = fTL > O. 
Given the as~umptions on the production side, it follows that 
gross farm income is equal to net farm income. 
Let the utility function be U(X1 , x2 , X3), which is con-
tinuous, quasi-concave, with continuous derivatives up to the 
second order. Furthermore, u1 >Oi u2 >O; U3 <O. X1 stands for 
the goods consumed by the family; x2 is the amount of cash on 
hand; and x3 is the labor supplied to the farm. 
As ~.u1111· 111111. : 
li 1 •: 111111 l 111u111 eu 1 L u r .1 l s ta 11 d,, r d : X 1 o. 
b. r ;, X3• WhQr<! L ·~ u.-,~ phy~1cdo91cally po~s1lJlc! 
11111 x 1111u111 o f l a b o r <o r t li~ w 11 o l n f a rn 11 y • [ > O. 
Tlw ma>e1m1zat1on proce~~ f~ 1n onc ~tep. The head of 
th•! fi11111ly llldXl1111zns ltw uti11ty fu11c.t ·ion that serves for all 
t h e 111e111 t H! r s o f t li e f a m 11 y : 
!i Ubject to 
1 • X l + X 2 - X~ - f ( X 3 • T ) ~ O.?]_/ ( \oi h e r e X~ 1 s t h e 1 n 1 -
t1al cash s1tuat1on) 
Let's suppose that there exfsts a p\lint (Xl, X2, X3) 
s u e h t lrn t ( 1 ) , ( 2 ) , a n d ( 3 ) a r e < O • A e e o r d 1 n g to t h e K u h n -
Tucker theorem, 1f x•1 , x•2 , and x•3 is an opt1.mal interior 
solut1on, then there ex1st p1 ~o. p2 ~ O, and p3 ~ O such 
that:~.I 
!.1/The pr1co of the product, P. has been . omitted . from the 
analysis since 1t is a constant. However, thc pr.oduction 
is mcasured in value terms. 
22/ . 
-- Given the way that X and X were deffned, f t is rensonable 
to assume an interio? solut~on. However, it may not extst, 
s1nce no restrict.fon has been placed on U(X1 • X2 , x3) that 
(The p 1 1n this tdsc torresponds to the Lagrang1an mult1-
pl1ers.) 
The sy!;tem of cquations (1-7) determine:; the optimum 
valucs X* 1 , X* 2 • X* 3• Now. if X* 3 - [.-O (i.e., time is 
1 e f t f o r 1 e i s u r e ) • a n d ·~ 1 - X * 1 < O ( e o n s um p t i o n i s a b o v e 
the subsistcnce level), then p2 m p3 m O, and we have: 
l '. x1 + X2 - X~ - f(X 3,T) ~O 
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-~-?/(continued) guarantees an interior solution automatically. 
Therefore, this assumption may be criticized on strict 
mathematical grounds, although it may be reasonable from 
an economic point of view. Nakajima's approach avoids 
th1.s problem. However, it was criticized by ·Tang because 
it implies a definite SiQn for the income effect. See 
Anthony M. Tang, 11 0n SubJective Equilibrium of the Sub-
sistence Farmer 11 (Comment). For the equilibrium point to 
be always unique it is necessary to restrict the utility 
function to a special class of quasi-concave functions . 
Given that U(Z 1) = U(Z2), then U(tz1. + {1-t)Z2) > U(Z1), 
where z1. and z2 are vectors. {O< t < 1). 
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lhe system (1 1 -fl, 1 ) r enders it i mpossible to accept the 
hypoiht:!sis of zero 1naryinal productivity for labor un1ess 
one is \'lilling to assume u3 _s. O. Even if the assumption of 
an interior solution for x3 is dropped, to have zero marginal 
p r o d u e t i v i t y f o r l a b o r \</o u l d r e q u i r e t h a t U 3 < O , a n d a t t h e 
* point of equilibrium, u3 =O. 
Before examining the properties of the system (1 '-4 1 ) it 
* is worth noting that it is possible for x3 ; L. ln this 
case the amount of labor supplied to the farm is always equal 
to the physiologically possible maximum. This observation 
just1fies the introduction of L in the econometric model 
which is presented later. 
The parameters of the system of equations (l 1-3 -1 ) are 
x0 u.nd T. 2 Solving for x3, the quantity of labor, one obtain~ 
h 5 (X~,T), which is the equation that describes the 
(family) labor supplied to the farm when X~ and T 
Q~ * - X -- 3 -
amount of 
are the exogenous variables . . 
To d e ri v e ·t h e pro per ti e s o f t h i s e q u a ti o n , d i f fere n ti ate 
the system of equations (1 '-4'). ln matrix notation the re-
sult is: 
u, l u, 2 u,3 1 dx1 o 
u21 U22 u23 1 dx 2 o ; 
u31 U32 U33+P1f11 f 1 dx3 -p1f12dT 
..:.1 
-1 f 1 o _dpl 
o· 
-dx 2 - f 2~T 
Our intere~t is in dx 3. Let D bc the value of the 
d e te rm i na n t \·J h os e mil t ri x i ~ i n t h e f i r ~ t b r a e k e t , c1 n d l e t 
Consequently: 
or 
= -0 33 p1 f 12 dT + (-dx~ - f 2dT) o~ 3 
D 
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It is now of interest to examine the effect of selected 
variables on the supply of labor offered to the farm enter-
prise. 
1. The Income Effect 
Let dT = O. Then, 
It is not possible to say a priori what the sign of 043/D 
will be, since it depends on whether leisure is an inferior 
or superior good. However, it seems reasonabl• to postulate 
that under Brazilian conditions an increase in income to 
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subsi s tcncc far ms will l ead to an increase in labor supplied 
to thc farm.li,~/ 
Thereforê , 
D43 D43 
- --º- > o ~ --º- < o 
2. The Effect of Change in Farm Size 
Let dx 2 = O Then 
D dx 3 P f 033 + f2 -o - 1 1 2 dx2 
It was assumed that f 12 > O and f 2 > O. It was further noted 
that p1 > O, and that D33;o < O (second order condition). ln 
the previous section it was postulated that o43;o < O. Hence, 
dx 3/dT > O. That is, an increase in farm land will result 
in an increase in labor supplied to the farm. 
23/There are two reasons for postulating this direction of 
influence a· priori. The first is that it increases the 
power of the statistical test to be used in testing hypothe-
ses. The second is that it permits the derivation of the 
direction of influence of the other variables in the model. 
The assumption is used for analytical and exposition pur-
poses at this po i nt. In the econometric work the assumption 
is relaxed so that the data are permitted to indicate the 
direction of influence. 
. 
2 4 / Ta n g s e em s. to h o l d a n o p p o s i te .v i e w . H e ar g u e s ·. t h a. t · i n .. s iJ b · 
sistence agriculture 11 sooner or later a stage exists where . 
the output needed to meet bare subsistence ·requires labor 
input that leaves no leisure at all. Under such circum-
stances any economic improvement must lead to negative labor 
response." A. M. Tan·g, "On .Subjective Equilibrium of the 
Subsistence Farmer, 11 p; .. 194. This, .of course, depends on 
the relative degr~e of poverty in the subsistence sector. 
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D 
lt is i11tere~t._in~ to notr. that - p 1f 12 ~ 3 can be 
intc~rprctcd a~ thc ~ul,stitution eff0ct in the inco111~-leisure 
choice, which ·is positive in the prescnt cuse. 
3. The E_f_f~·y~_Changing L. the Physiologically Possible 
~1a xi mum __ o_f_~b_C?J:.. 
It wus assumed earlier that x3 < L, which implies that 
time is always left for leisure. ln this case L is not an 
exogenous variable of the system of equations (l '-4'), and 
it is not possible to say anything about the effect of a 
e h a n g e i n l o n X 3 • H o \'I ~ v e r , f o r t h e f a r m s "' h e r e X * 3 = L , 
clearly an incrcase in L wi11 imply an increase in x3 , and 
vice-versa. 
Even for the farms in which x3 ~ L, it is reasonable to 
as$ume the sarne effect of a change in L on x3. Within the 
context of the rnodel an i ncrease i n L, i f x3 is hel d constant, 
would imply an increase in leisure. This seems implausible 
given the general conditions of the model. 
4. lhe Effect of Education. 
The model as specified does not contain an explicit role 
for education. However. it was desired to include an educa-
tion variable, given its importance in a policy context, and 
given the fact that it has been found to be an important vari-
ablc· in other studies of the .agricultural labor market.ll/ 
251 Mi eh a G is ser. 11 Sehoo1 i n g a n d t he Fa rm Pro b l em. ·~ 
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T h e u ~ u u l a r g :.rn1 e n t i s t h o t d n i n e r e o ~. e i n e d u e a t i o n f o r · 
the rural lilbor force will reducc the s~pply of labor offered 
to agriculture. The uasis of this argument is that labor 
tends to be locked in the agricultural sector in part because 
educational attJinment is low in rural areas. An increase 
in education lherefore opens opportunities to members of the 
rural labor force, and increases the rate of outward ·migra-
tion. For the~e reasons, a negative coefficient is postulated 
1or the education variable. 
An Alternative View of the Maximization Process 
Assume that most of the food for thc family is produced 
on the farm, and maintain the assumpti.ons concerning the 
absence of a labor market. In a s·ituation similar to this it 
has been argued that the wage rate is given by the average 
productivity of labor.~/ 
Given certain restrictions on the product1on function, 
the average .productivity for a given stock of labor will be 
at a maximum when total output i s maximized. At that point, 
the marginal product is equal to zero. Therefore, when the 
marginal productivity of labor is zero, the "wage rate" in 
the subsistence sector is at its highest. This suggests an 
altcrnative view for the maximization .process. 
26/ . 
- J. C. Fei and C. Ranis, 11 A Theor.v of Econom·ic Development. 11 
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T h e h e ;; J o f .t l 1.c f .:i m i 1 y \'ri l 1 ma x i 111 i z e pro d u e t i o n s u b j e e l: 
to t l 1 ~ e o n s t r· d i n t o f t h e 111 a xi 111u111 p h y s i o l o g i e a 1 l y p os s i b l e 
amount of labor that tlie family can supply. Formally, 
Max f(L,T) 
subject to 
L - L < O 
If L* < L, the result is fl = O. (L* is, as before, 
the optimum, and in this case corresponds to the maximum on 
the production function.) From this one can derive the 
equation 
o~= hd{T,L) 
with the sarne signs for the coefficients as was obtained 
above. However, it is necessary to assume only that fLT > O 
to get aQ~/aT > O. (That is, that land and labor are comple-
ments in production.) Therefore, no hypothe~is is needed 
for the incarne effect, since it is not involved in this 
analysis. Furthermore, the above equation (Qi = hd(T,~) is 
interpreted as the amount of labor demanded when the amount 
of land or L varies. 
An interesting question is to determine when the results 
of this preces~ are equal to that already studied. To sirnplify 
the discussion, postulate a utility function and ~roduction 
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tunction s imilílr to thosc proposed by NJkajima . 27 / Then the . 
problem is reduced to: 
Max U(L,M) (M beinq the amount of the farm f amily's 
income) 
subject to 
l . L > L > o M > Mo > o (~here Mo is the mini.mum 
incarne necessary for 
surviva l) 
2 . M = f{L,T) 
Given the Nakajima restrictions on U{L,M), the first 
set of constraints need not be considered here. Consequently, 
the first order condi.tions are: 
l 1 • UM = /. + À > O (UM > O) 
2 1 • u f L = - À L 
3'. M = f{L,T) 
Now: 
1. fl = D+~L =O at the equilibrium p~int. This amounts to 
the assumption UL < O. The common assumption (which is rea-
sonable from an economic viewpoint) is that UL < O, which is 
contradicted if fL ~ O. 
f.2/thihiro Makajima, 11 Subsistence .and Commerci~l Fainily Farms: 
Some Theoretical Models of Subjec~ive Equi-librium, 11 pp.166-
1 7 o. 
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2. Even if one is ready to admit UL ~a, it is not clear 
\oJ h e t h e r t h e e q u i 1 i b r i u m p o i n t g i v <~ n b y t h e s o l u t i o n o f ( l ' -
3 1 ) will correspond to fl =O. It may or may not correspond. 
There is, however, a utility function which is clearly 
compatible with the maxirnization process being studied in 
this section. Suppose that the motivations to work are such 
as to compensate the disutility of the work. ln this case 
L is nota variable in the utility function, which reduces 
to U(M) and UM > O. To maximjze U(M) is then tantamount to 
maximi~ing f(L,T). 
Summing up, an ambiguity remains with respect to the 
meaning to be assigned to the function_ Q = h(T,L). It can 
describe the amount of labor suppl ied to the farm, .or it 
can describe the amount of labor demanded by the farm. How-
ever, if one adheres to the traditional idea that man dlways 
feels disutility in working (or that leisure is a normal goodl 
in whatever may be the type of society, then it follows that 
the function Q~ = h5 (T,L) describes the amount of labor sup-
plied to the farm. 
This alternative way of interpreting the maximization 
process poses problems for the interpretation of the educa-
tion variable. Education is expected to increase the produc-
tivity of labor, and therefore to increase the demand for 
labor~ other things being equal. lf the equation fs in fact 
a demand equation rather than a supply equation, the sign 
expected on the coefficient for education would be positive, 
and not negative as postulated above. 
/\n [conrJw.: tric lforl :.?l for tlH· juh'.listence Sector~~_/ 
T h e e e o no n1 e t ri e mü a e l i s a ver':,' s i m p l e o n e . 1 t e o n ta i n s 
only one equation that dcscribes the amount of labor supplicd 
to the farm. o Since a measure for x2 , the amount of cash 
a v t1 i 1 a b 1 e a t t h e t i m e u f p 1 o n n i n g , \·1 a s n o t a v a i l a b 1 e , i t w o s 
a s s u m e d t h a t t h e v a 1 u e o f f a r m i n v e n t o r y 'vi o u 1 d s e r v e a s a 
proxy. The model is therefore as follows: 
vd1ere 
ª1 > O; u.2 > O; ª3 > 
(1'4 > o 
O (incarne effect is postu1ated to 
be positive); 
T = amount of land (in hectares) owned and operated 
by the family, 
L = physiologically possible maximum, measured in 
equivalent m~n-years available from the farm family, 
V o = _value of inventory, in Cr$, used as a proxy for x2 , 
E = education, schooling of the head of the family, 
the amount of labor used in the production process 
d~ring the year, measured in equivalent man-years. 
Formal Derivation of the Models for the Commercial Sector 
ln thi·s section an equilibrium model for the commercial farm 
sector and for hired labor is presented. Attention is 
28 /The data used to estimate this model refer to the set of 
farms that do not hire labor. Th~ data were aggregated 
to a regional basis, but kept on a per-farm basis. For 
more details see below. To better handle . the case where 
I =oi, the model can be specified as Of =. a 0 + ªiT + a~V + a 4E + a 5D + u, where O = O if 0.f = T, D = if Qf < r- ªs < o 
6 !) 
fúcu:>ed on IJoth U1e. cJe111and and supply side fJf the m;1rkets . 
111 tlie c.:.ise of Lhe con1111C~ r-cial fi:.l111ily f<lrm it is assumed that 
the maximization process is in two steps, since the avail-
ability of a labor market is postulated. 
Basic Assumptions 
The basic assumptions of the model are the following: 
1. As before, the utility function for the farm household is 
f o r a l 1 me m b e r s o f t h e f a mi 1 y . H e n e e·, i t a g ai n i n v o l v e s t h e 
assumption of 11 one pocket and one pain. 11 This means that the 
head.of the family wil1 feel disutility of labor of, say, 
his wife, as much as that of his own labor. 
2. The head of the f~rnily determines the amount of labor 
required by the farm according to the criteria of marginal 
productivity theory. The solution to this prob1em provides 
additional data to him. With these data, he proceeds to 
maximize the utility function subject to constraints that are 
spelled out below. 
3. There are two markets where the family can supply its 
labor services. These are, respectively, the agricultural 
labor market and the non-agricultural labor market. It is 
assumed that the head of the family feels disutility differ-
ently in relation to these two mark.ets (i.e., that he is not 
indifferent t~ where his labor lS offered). This justifies 
t h e i n e 1 u s i o n o f t w o v a ri a b 1 e s i n t h e u t i l i t y . f une t í 011 to 
account for the allocation of labor. 
11 • 111 e f i nn J 1 \·/ ;t Y ~ h i r e s ·1 a b o r . T h e refor e , t h e mo d e 1 d::> e s 
110 t apply to UH! ti1rP1s tl1ilt. only ulilizr. family labor. 
5. Thc lcvnl of con~urnption i~ abovc thc minimum pattern 
e u 1 t u r i1 l l y e s t. il b l i s h e d . 
6 . L e ·j s u r e i s a l \·/ J y 5 e o n s u rn e d . 
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7. Let U(X 1 ,x 2 ,x 3 ,X 4 ) bc tl1e utility function \'lhic;h is 
quasi-concavc and which has continuous derivatives up· to the 
sccond arder. Furthermore, u1 > O; u2 > O; u3 < O; u4 < O, 
\'/ l 1 e r e U i ::: ü U / ;) X i { i :: l , 2 , 3 , 4 ) , a n d X 1 = g o o d s e o n s u 111 e d , me a -
sured in valuc; 29 / x2 = amount of cash; x3 =labor supplied 
to the farm, i.e., man-equivalent which the entire family 
(including the operator) utilizes in a year on the farm; x4 = 
labor supplied to the non-farm sector, i.e., man-equivalent 
\~hich tl1c ct1tire fa111ily {including the operator·) suppli~s in 
a year to the non-farm sector. 
8. The above assumptions imply: 
a. Xi> x1 {X 1 = the cultural minimum, assumption 5) 
b. X~ + Xl < L (L = the physiologically possible maxi-
mum, in terms of man-equivalents, for 
the whole family, assumption 6) 
e. Xj < L* (L* = optimum amount of labor required by 
the enterprise, assumption 4) 
d. X~ > O (The family always holds cash) 
{Xi,x2,x3,x4 represents an equilibrium solution) 
9. Let Z ~ f{T,L,K,t) be the production function, which is 
continuous, ~uasi~concave, with continuous derivatives up to 
29/ 
- ~ 1 collapses all goods consumed into one composite good which lS aggreguted by the respective market prices. An explana-
tion of how this can be done is provided in Mario Henrique 
Simonson,. Teoria Micro-Economica, Vol. 1. 
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th e s e cond ordr.r. Z ·- yalu e of prod uc tio n ; T = lund areél, mc a -
sured in he c ta n:~s ~ K = Céi p ilé.11, mea~ u r cd in c ruzeiro s ; t = 
tcc.hnology. Furthcrmorc, fL :... O; fll <' O; f KL = fLK (Young's 
th core111); fKL > O (l abor an d cap i tê!l are coop erative); fl > O; 
and fKK < O. L = X3 
10. The maximization process followed by the head of the 
famil y is in two steps. 
The Demand for Labor 
The demand equation can be derived a s. follow s . As the 
first step, maximize the profit equation for the firm: 
1·1 h e r e P f ~ = p ri e e o f e a p i ta 1 ; \~ = w à g e rate i n t h e a y ri eu l tu r -
al sector; A= fixed costs; Z = f(T,L,K,t); and both T and t 
are held constant. 
If an interior solution (L* > O; K* > O) is assumed, the 
11sual conditions for the equilibrium of the firm are obtained: 
Z = f(T,L.K,t) 
The solution of the above system of equations (!) gives 
t h e o p t i m u .m v a l u e s Z * , L * , K * . T h e d e ma n d e q u a t i o n 3 O / i s 
3O1 Note t h a t t h ; ·S i s a s h o r t - r u n d em a n d e q u a ti o n i n w h i e h l a n d 
is fixed and the quantities of . labor and capital ·are per-
mitted to vary. 
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thcrcfore dcfin e d as: 
The prop erties of the demand function can be obtained 
by diffcrentiating the sy~tem of equations. (!). These 
properties are ilS follow s: 
1 . (th e assumption fKL > O is not needed 
in this case) 
2 . 
3 • 
aL 
= TI ~ L* > O ~ 
al > O 
at < 
(if fKL >O; fKt >.O, fLT > O) 
The direction of influence for technology depends on 
whether it is land-augmenting, labor-augmenting, or neutral. 
For purposes of the empirical work it is postulated that 
él L / a t > O , . s i n e e mo s t o f t h e i n no v a t i o n s a d o p t-e d b y f a r me r s 
in Brazil . have tended to be land augmenting. That is, they 
have consisted for the most part of biological and chemical 
innovations such as improved varieties and the use of chemical 
fertilizers~ and small use of mechanical innovations such as 
tractor and mechanization. Moreover, there has been practically 
no new technology adopted in harvesting, milking, and other 
activities beyond the planting and growing of the crops. 
Therefore, ~ven if the new technology should save labor in 
one phase of the farm .act1vities, this effect is assumed to 
be more than compensated for bv the additional labor 
G9 
p~cpiireiaents at harvesting tir.ie. v:hich are dueto the in-
d . 11 I <.: r P. n s e 1 n p r o u e t 1 o n . --· 
For the second step of the maxirnization process, it is 
necc5sJry to con$ider thc function R = Z* - K* PK-A. This 
function tneasures the incarne thilt is left to pay hired labor. 
A f te r t h e h i r e d l a b o r i s p a i d , \·J h a t rema i n s i s a v a i l a b l e to 
be used by the head of the family for such purposes as the 
ma i ntenance of the family, savi ngs, and other consumer pur-
chases. 
The properties of the function in a neighborhood of the 
equilibrium point are irnportant for later developments. Hence, 
it is useful to examine them in some detail: 
Sincc 
;)R 
~ 
dz 
= \~ ~ . 
aR 
ar-: 
aR . 
ar-
= 
= 
dz lL_ + ar- . aw 
and az = p ai< . , 
ciZ + az ~ ~ • 
dz ()K 
PK . ~ . w- -
i t f O 11 O \'IS that 
al + az aK ~ ~ • àT 
dK 
w-
aR w aL aw-= aw-
- PK • ~ aT 
( -ª1. = 
aT 
aL aR Since fT > O, and "ãr- > O, it follows that ~ > O. 
< o 
11/Researchers studying the U.S. agricultural labor market 
have found that the direct effect of. new technology is · to 
increase the demand for labor . . When the output effects of 
t h a t n e w te e h no l o g y a r e a e e o u n t e d f o r , h o \·i e v e r , t h e 
adoption of higher levels of technology reduces the demand 
for labor so long as the _price elasticity of demand for 
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~ L Since it is ~ssumed that ft > O and ~t- > O, it follows 
t 11 tl. t : 
The second step of the maximization process consists of 
the rnaximization of the utility function . As a result of 
this process, the supply function for family labor will be 
de ri 've d. 
The ~upply of Family Labor 
The second step of the ma ximization process is as 
follows: 
subject to 
(a) x1 - x1 <o 
(b) x3 - L* < O 
(e) x3 + x4 - L < O 
(d) x1 + x2 - X3W - X4W < R - L*W t X~ + N 
~/ ( C o n t i n u e d. ) t h e p r o d u e· t i s 1 e s s t h a n o n e • S e e W a 1.1 a. e e a· n d 
Hoover, "Income Effects of Innovations: The Case of Labor in 
Agricultural. 11 No account is taken of this market effect 
in the present analysis since the model is to be estimated 
with cross-sectional data. 
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T h e d e f i n i t i o n s o f X 1 , X 2 , X 3 , X 4 \'I e r ~ g i v e n a b o v e . I n 
uddition 
w = agricu ·1 turéll 1·Ja ge rate 
w = relevant wage rate i n the non-agricultural sector 
xº 2 = amount of cash at time o 
N = asset i ncome 
Given the assurnptions specified above, Xi, x2. x3, x4 is 
an interior optimum solution. Then, by the Kuhn-Tucker theorem 
there exist p l , P2, p"", 
.) P4 such that pl = p2 = P3 = o , and 
P4 = À > o because u, . > O, u2 > o. rn addition, by the sarne 
theorcm: 
(a ' ) u, = À 
( b·' ) u2 = À 
(e • ) U3 = - ~w ( I I ) 
{d') U4 = - Àw 
(e') X*+ X* - X*W - X*W = R - L*W + xº + N 1 2 3 4 2 
The system of equations II (a'-e') gives the equilibrium 
point if it is possible to solve it. · This system of equations, 
with some simplifications, is usually considered in the pre-
non-linear programming literature. However, the conditions 
for the validity of the system are· not, . in general, spelled 
out. 
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T h e ~ o r ti rn f' t e r s o f t h e s y s t em a r e : X ~ , r~ * , N , ~I , w , L * . 
r o r 1 a e k o f e 111 ui r i e il 1 o b ser v n t i o n s o n X ~ t h i s ex o g e no u s v ar i . 
ablc is not con5idered. Therefore, the supply function be-
comes: 
s s X§= Qf = h1(W, W, R, N, L*) Agricultural sector 
-
xi= h~(W, W, R, N, L*) Non-Agricultural sector 
Given the information on R and L* these functions 
s i m p 1 i f y to : ll/ 
xs = 
. 3 s s ( ) ( Qf = h1 W, W, T, t, N A and PK remain fixed) 
x: = h~(W, W, T, ~, N) 
-~1./it should be noted that these models differ very substan-
tially from previous models used for the supply of family 
labor . (See Tyrchniewicz and Schuh, 11 Econometric Analysis 
of Agricultural Labor Market, 11 and Micha Gisser, 11 School-
ing and the Farm Prol>lem . 11 ) The difference is that T and 
t enter the supply equ~t1on. These variables are a proxy 
for demand variables, and in essence measure the income 
available for hiring labor and for family use. lt is 
only after knowing this that the head of the family can 
decide how much labor will be offered to the farm enter-
prise. The result is a rather strange supply curve, but 
this is nothing more than to recognize that in the case 
of family labor the decisions with respect to how much 
labor to offer to productive activities are intertwined 
with decisions with respect to how much labor to utilize 
in · the farm and offer to non-farm actjvities. Tyrchnie-
wicz and Schuh reco~niz~d that this problem existed, 
a l t h ou g h t ·h e y d i d no t mo d i f y t h e i r mo d e 1 s b e e a u s e o f i t ." 
A contribution of the present research is to cla~ify this 
part of the theory by specifying de~ision models which 
make more explicit recognition of this problem. 
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P rr!..2_!' t.:_ ti _c:_s . . e~ J _ 0 :ti:___ r'. 11 ! >.PJ y_~~-n~~ .L<2.!!_.l~l} _)_. D i f f e r t: n ti a ti n g 
<:. yst c 1:1 II .:ind u:.i:1u ml1tri x nolotio11: 
u 1 l u1 2 u1 3 u1 4 - 1 dx 1 o 
u, 2 u22 U33 li 2 4 - 1 dx 2 o 
U31 U32 U33 U34 w dx 3 = À dW 
lJ 4 l U42 U43 U44 I~ dx4 - À dW 
-
-1 -1 w w o d). ( L * - X j ) d \4 - X 4 d W - d p,+ ~:d L - d N 
Our interest is in dx 3. Let D be the value of the de-
t e r mi 1~ a n t w h os e ma t ri x i s i n t h e f i r s t b r a e k e t . L e t O i 3 b e 
the co-factor of u13 , i=l ,2,3,4 and 053 the co-factor of W. 
Observe also thilt 
u . . = éiU
2 
lJ ax . • ax. , J 
l. lhe Effect of Change in Asset ln come 
dW = dW = dR = dl = o 
lhe assumptions are not sufficient to determine the sign of 
D53/o. Howeve·r, in the prcsent case (and contrar,y to the case 
with subsistence farms) it is postulate~ that 05310 :» O. Con:-
s e q u e n t 1 Y. , t h e 11 i n e o me e f f e e t , " d x 3 / d N < O • T h i s as s u m-p t i o n 
is based upon the observation that families on farms that are 
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l it r gc cnough t o h ·irc l l> bor t e nd to util iz(~ lcss family lubor 
in the operation of thcir farm ent e rp r i~es os income increases. 
At higher lcvels of income the youngr,! r inembers of the fumily 
spcnd more time in school, and the adult!; divert more of 
their time to non-far111 activities, or to leisure. 331 
2. Effect of Change in the Agricultural Wage Rate 
First, notice that a change in the wage rate implies a 
chunge in both R and L*. Supposc: 
dW = dN = O 
Then, 
dx 3 À 
D33 [ ( L * X*) .Q.B._ + ~Jd L J 
035 
"dw = - --+ - -D 3 w dW D 
Since 
dR w dl dx 3 À D33 (L* X*) D53 dW = t <rir = - --+ - -º-êlW D 3 
D33 ~0- < O {second order conditions) and ). > O. 
"ª11Aside from the purchase of additional quantities of leisure 
as income rises, there is another interpretation which can 
be given to the income variable. Workers can be assumed 
to purchase conditions of work. As their incarnes ris~, they· 
would therefore purchase those employments which offer more 
commodi~s conditions of work . Since undef Brazilian con-
ditions these are not likely to be found in the agricultur-
al sector, we would expect to find a negative coefficient 
on the income variable. See G. E. Schuh, "An Econometric 
Investigation of the Market for Hired Labor in Agriculture. 
T l 1 r. t e rin - >, D 3 _/ D 111 e a s u r e s t h é s u b '.:i t i tu t ·j o n e f f e e t , vi h ; eh 
here is positive: - À 03310 > O. Ther~fore, 
Reme111ber that L* - x3 > O (by assumption 8-c). 
Uence: 
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At first glance, this may be somewhat surprising, given 
t h e e o n d i t i o n s o f t h e mo d e l • I t e a n b e u n d e r s t o o d i f "' e 
observe the following: 
a • 
b • 
D33 . 
- À ~0- is positive. 
dx 3 The fact that Cttl < O (income effect) implies also 
dx 3 that dR < O. 
e. An increase in the agricultural wage rate, ceteribus 
paribus, implies a decrease in R, which in turn 
determines an increase in labor supplied to farm 
enterprises by the family (X3). The opposite is 
true if a decrease in W is considered. 
It is important to emphasize that the supply function 
slopes upwards only if the in~ome effect is negative. If 
this effect is positive, the slope is not determined. 
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s~ctor 
The term - A 04310 is the cross-substitution effect be-
tween x3 and x4 . Assuming - A 04310 < O, then ax 31aw < O, 
since dx 3/dN < O. 
'4. Effect of Change in R 
Con~ider a changc in the amount of f~rm land (T) : 
dx· dR dl 3 
- [- CJT + w arJ êiN 
d R = f + W dl 
OT T dT 
Then, dxj/dT = fy dx 3/dN < O, since f 1 > O and dx 3/dN < O. 
This result can be understood if one realizes that an increase 
in T implies an increase in R, which, in turn, implies a de-
e rease i n x3 
5. Effect of Change in Technology 
dx3 [E.E. w !LJ dx3 í>R = f t + w .!L dt = - dt at at at at 
. ax 3 Therefore, ~ = f t 
ax 3 ~< o 
This result can be explained ; n the same manner as was done 
above. The adoption of te~hnology is ass~med to increase · 
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tarm income, because it is postulatt.?d to bc output-increasing. 
The increase in income reduces the suoply of l~bor offered 
to farm activities . 
Some Concluding Comments. The results obtained so far 
are fundamental for the ipecification of the signs of the 
coefficients of thc econometric model. A word of caution is 
necessary, however, as far as statistical tests are con-
.c e r n e d . T h e a b o v e a n a 1 y s i s i n d i e a te s t h a t mo s t o f t h e r e s u 1 t s 
are dependent upon two supplementary postulates that have 
been made: 
a. The sign of the income effect on the income-
leisure choice is negative. 
b. New technology increases the demand function 
for labor. 
Without th~se postulates, it was possible to say something 
about direction of influence in only a limited number of 
cases. 
Consequently, if in estimating the model the coefficients 
do not have the specified sign, it may be due to the fact 
that the assumptions about the income effect and technology 
effect are wrong, or because the basic model is wrong . Hence, 
there is still some ambiguity as far as the meaning of the 
rejection of statistical hypotheses is concerned . . Moreover~ 
it should be recognized that a failure to obtain a signifi-
cant coefficient may indicate that the income effect is com-
pensating the substitution effect ~n the labor-leisure choice 
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lhe Supply of Hired Labor 
The supply of 1 abor is deri ved frorn the uti li ty func-
tion of potential and actual supplies of labor. Hence, 
subject to 
(b) M > M 
M > O 
where M is income (purchasing power); x1 =labor s~pplied to 
the agricultural labor market; x2 = labor supplied to the 
non-agricultural labor market; W and W are, respectively, the 
wage rate in the non-agricultural and agricultural labor 
markets; and M0 = cash at the beginning of the planning hori-
zon. lhe utility function satisfies the properties spelled 
out in earlier sections. Moreover, u1 < O; u2 < O; u3 > O. 
If Xi X2, and M* is an optimum solution and Xi > O, 
X~ ~o, M* > O, then the Kuhn-Tucker theorem assures that there 
are À l , À2, À3, and Àl > o. It also assumes that Àz ~ o, 
-
À3 ~ ·o, and that 
(a) u ·= l Àl - À3 w 
(b) Uz = Àl - À3 w 
(e) U3 = - · À . 2 + ~3 
(d) x; + x2 ~ L 2 o 
(e) M - M* < O 
(f) H* - WX 1• - WX 2• - M < O o -:-
79 
A g ai n, several possibilities are open for the supply 
function. However, we are going to consider only one: 
M -- M* < O 
M* - wx; - wx2 - M0 = o 
It follows that >. 1 = ). 2 = 0-, and the classical condi-
tions for equilibrium. are obtained: 
( l 1 ) Ul - - ).3W 
( 2 1 ) U2 = - >.3W 
( 3 1 ) U3 = A3 
( 4 1 ) M* - wx; - WX* 2 - Mo = O 
From the above system one obtains the supply function, 
-Q~ = hs(w, w, M0). 
The properties of the supply function can be obtained 
by different'iating the system of functions (1'-4'). Continu-
ing ~ith the symbols of the previous section, one obtains 
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1 . Variiltion i ,, Agricul ~. ura1 \.Jane fl l: te (dl-1 - d MO = O) 
dx 
º11 dx 1 1 
xl > o dW = - À-0- + dM 0 < 
(Observe that - ). D~}/D > O, hence 
the 5ubstitution fect i s positive.) 
2 . Variation i n Non-Agricultural Wage Rate (dW = d Mo = o ) 
021 O ( - ). - 0- e ro s s-
s u b s ti tu ti o n effect) 
These results indicate that it is not possible to put a 
priori restrictions o~ the coefficients, which is notas 
' 
satisfactory as one would wish in · building an econometric 
model. However, by drawing on empirical observations it may 
.be possible to more narrowly restrict the signs of the parame-
ters of the supply function. 
a. Empirical (but not rigorously controlled) 
o b s e r v a t i o n s te n d t o e o n f i r m t h a t d x 1 /d M 0 < O • 
ln this case, both dx1/dW > O and dx 1/dW <O 
are possible. However, a contrary observation 
is that, ceterus paribus, the supply of hired 
labor tends to increase as the size of farm 
increases. Sfnce the fringe benefits (better 
land, etc.) increases with the size of farm, it 
is possible that the incarne effect may be posi-
tive. In this case, ·the supply of hired labor 
would slope upwards. 
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b. Since the transfer of labor to the non-agricultural 
sector is ata high rate in Brílz il, it is reasonable 
to accept d>< 1/dW < O. 
e. The earlier formulation of the problem assumes that 
labor is perfectly mobile, that tastes and occupa-
tions are hompgeneous, and that skills are uniformly 
distributed. Since these assumptions are irr general 
not true, at the macro level, one can assume that 
the supply curve of · labor is positively sloped, 
since higher wages will be required to attract work-
ers from other industries and from longer dis-
t a n e e s • li/ 
d. Even though there is a difference in remuneration of 
labor between employments and industries, a mass 
migration to that with higher salaries is not ob-
-~erved. The level of unemployment, lack of mobility 
as a result of inadequate training for the employ-
me~ts of higher remuneration, financial losses be-
cause of moves, attachment to a given way of life, 
and lack of knowledge of the alternativ~s in the 
market, make difficult the movements of the workers 
from one industry to another. This suggests that an 
increasingly higher wage rate would be necessary 
li/For a more detailed analysis see G. E. Schuh, "An Economet-
ric Investigation of the Market for Hired Labor in Agri-
c u 1 t u r e • 11 A. r e e e n t e r i t i. e i s m o f em p i ri e a 1 s t u d i e s t h a t 
found .negativily sloped supply curves can be foun~ in 
M.S. Feldstein, 11 E'st·imating the· Supply Curve of Working 
Hours. 11 
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t o i 11 d u e e d cl u i t i o n a l l ti b o r i n t o a n i n d u s t r y . P u t 
differently, the supply curve has a positive slope. 
Econometric Mod_els, Estimating Procedures 
and th~ Data 
lhe model for the subsistence sector was presented 
earlier. Since all the independent variables of that model 
are exogenous, ordinary least squares estimating procedures 
are appropriate. 
The basic model for the commccial sector consists of four 
simu~taneous equatfons, three of which are to be estimated, 
and one of which is an identity. Two equations describe the 
supply side {family labor and hired labor), and one is a 
demand equation. The identity combines the hired and family 
labor to produce a total demand equation. The equations will 
be estimated in l~garithm formas follows: 
( 2) 
( 3) 
(4) Q~ + Q~ = Q~ 
Restrictions on the coefficients are as follows: 
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( 3 ) 
c1 - b1 - a1 ~ O (to obtain the reduced form) 
By a priori criteria. equation (1) is just identified. 
Equations (2) and (3) are over-identified, and hence require 
an estimation procedure which utilizes over-identifyi_ng re-
. t" JS/ T t l t á str1c 1ons.~ wo-s age eas squares were therefore applie 
to all three equations. 
The data to estimate the model come from a survey car-
ri ed out in 1963 and 1964 by the Vargas Foundation, and in 
which about 2000 farmers were interviewéd. ln order to reduce 
35 /It should be noted that identification of the model is ob-
tained in a rather ad hoc manner. An implication of the 
model as derived earlier is that all demand variables 
should be included in the supply equations. Were this 
done, the identification of the supply equa-tion would be 
precluded by the use of restrictions on the coefficients 
of the · variables. Identification would still be possible 
if it were possible to put appropriate restrictions on 
the error- terms of the equation. The approach taken here 
was somewhat different. An important shifter of the de-
mand equation as specified earlier is the type of farming. 
Livestock farms, for example, use much less labor than do 
crop farmers. Hence, a product mix ·variable was added to 
th~ demand equation to account for this phenomenon. lt 
does not violate the original theory, since land (L) is 
at best a proxy for income, the required variable. lhe 
use of this variable is not a particularly powerful means 
of obtaining identification, but is used for lack of a 
better alternative. 
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r .:i n d o rn v t.i r i l' t i o n t h ~ f d rm d a ta \'H~ r e ~ g Ll r e g a te d to t h e s e t o f 
111 uniciEi_9_s_ that belong to the sarne homogeneous micro-region. 
- - --
ln some cases it was nccessnry to considcr up to 3 micro-
regions as the basis for aggregation. After the aggregation, 
the data were d i vi ded by thc number of farms to have al l i n-
forma tion on a per-farm basis. 
lhe farms were classified into two distinct groups: 
those that hire labor and those that do not hire labor. The 
data used to estimate the models for the commercial sector 
refer to the farms that hire labor. The data from farms 
that did not hire labor was used to estimate the subsistence 
models. 
The variables were measured as follows: 36 / 
W = the daily wage rate paid in agriculture, in Cr$. 
W = tbe wage rate in urban areas. Since .there is no 
detailed information on wage rates in urban areas 
for the worker categories · that are equivalent to 
rural work~rs, and since no data on local unemploy-
ment aré available, an estimate of this variable 
was obtained as follows: 
a. It was assumed that a person in a rural 
area considers the population of the 
municipio (N) as seeking.jobs .1n the urban 
are a. Thi s person al so bel i eves . that the 
li! A more det.ai·l .ed descri pt1on of the concepts used .to mea-
sure the variable~ ts presented in Appendix e. 
poµul .íltiun in urban areas {Nu) have already 
~uct~ e ded in getting johs. 
b. Thercfore, his subjective evaluation of the 
probability of obtaining a job is given by 
P = Nu N • 
Consequently, his expected wage i n the urban 
a rea "i s g1ven by: WO = p \~ u' where w u i s the 
minimum wage rate that prevails i ll the city. 
The variable \~ 0 wa s ca1culated for the cluster 
of municipios that · belong to the same micro-
region. 
E = education, school grade of the head of the family 
(the only information available). 
T = amount of land, in hectares, on a per-farm basis. 
ln the equation for the supply of hired labor this 
v ar i ah l e i s a pro xy for · M 0. 
X = a product mix variable, which measures the labor 
intensity of the cropping and livestock pattern in 
the micro-regions. 
Q~,Q~ = Lquivalent man-year, on a per-farm basis. 
Seven states of Brazil were covered by the Vargas Founda-
tion survey. The models were estimated by grouping the states 
togeiher to form the following regions: 
Group l: Pernambuco and Ceara 
Group 2: Minas Gerais and Espirita Santo 
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Group 3: Sao Paulo 
Group 4: Santõ Catarina and Rio Grande do Sul. 
These groups correspond to reasonably distinct stages of de-
velopment, and hence facilitate the analysis of more general 
factors on the labor market.lZ./ 
The data are als~ pooled together to estimate a national 
mo de 1 • 
ll/ D e s e ri p ti v e ·ma t é ri a,. o n t h e s e V e n s ta te !à e o V e r e d b .V t h e · 
sample is ·presented in Appendi~ D. 
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CHAPTER III. STATISTICAL RESULTS 
This chapter is organized in two parts. The first 
part presents the results for the subsistence models, while 
the second part presents the results for the commercial sec-
tor. 
Subsistence Sector 
The statistical results for the subsistence models are 
presented in Table 3.1. The models were tested with data 
from the four regions: 
Group 1: Pernambuco and Ceara 
Group 2: Minas Gerais and Espirita Santo 
Group 3: Sao Paulo 
Group 4: Rio Grande do Sul and Santa Catarina 
Various experiments were made with the model in order to 
test alternative formulations, and to verify the stability 
of the statistical results in the presence of changes in the 
mod e l . 
The complete model is Model 1. The statistical result ~ 
provi de reasonable support for the model, but they are not 
a s g o o d a s o n e m i g h t h a v e 1 i k e d • Ex e e p t for G r o-u p 1 ( t h e 
Northeast), the coefficients of determination are.·relati.vely 
high, indicating that the model has good explanatory power 
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; n l' x 1 > 1 a i r, i n g t h e 1 e v e 1 o f 1 a b o r u ~ e o n t h e f d r m s • I n a d d i -
tiori. the re s ul ts provi de al least ~orne support for Lhree 
of the four variables included in tl1e model . 
Statistical support for L, the maximum physiological 
quantity of labor available, was quite strong. The coeffi-
cient had the expected sign, and it was significantly dif-
fercnt from zero dt the one-percent level in all four re-
gions, and for all .models in which it was tried. Moreover, 
the size of the coefficient was reasonably stable in the 
various experiments with the model, except for Group 3, in 
which case the coefficient increased somewhat when the edu-
cation variable was omitted. 
The next strongest variable was education, E, which 
in the complete model had a coefficient significantly dif-
ferent from zero at the five-percent level for two of the 
groups, and significantly different from zero at the ten-
percent level for one group (Group 4). The coefficient had 
a negative sign in two regions (Group 1 and Group 2), anda 
positive sign in two regions (Group 3 and Group 4). It is 
interesting to note that a significant coefficient was ob-
tained on both positive and negative coefficients. 
Statistical support for the inventory variable was not 
very strong. ln only one group (Group 2) was it signifi-
cant·ly different from zero at usually · accepted :levels, but 
in that case it was significant at the one-percent level. 
lhis coefficient had the expected sign in all cases, however. 
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T h e \v e c1 1: e~ t v ar i ~ b 1 C' i n t h e mo ri e 1 \'!a s t h e s i z e o f 
f ar 111 , T • I t s e o e f f i e i e n t h a d t h e v1 r n n g s i q n i n t h r e e o f t h e 
farm groups, and the cl os est it carne to being statistically 
significant was in Group 4, where it was siqnificantly dif-
ferent from zero at the ten-percent level. ln that case 
the coefficient haú the wrong sign. 
Since the statistical support for this variable was 
so weak, it was dropped from the model. The results are 
presented as Model 2 in Table 3-1. When this experiment is 
performed with the model, the coefficients of determi n~tion 
rernain practical ly the sarne, attesting to the . small contri-
bution that farm size was making to the explanatory power of 
the model. The size of the other coefficients are reasonably 
stable, although there are some changes in the coefficients 
for education and the inventory variable. As the matrices 
of simple correlation coefficients indicate, there is some 
interdependence among education, inventory value of farm 
assets, and size of the farm. The highest inter-correlation 
is between the last two variables. 
When the size of the farm variable is omitted from the 
model, the statistical support for the education variable 
increases. The coefficient for Group 4 increases somewhat, 
and becomes significantly different from zero at the one-
percent level. Although not changing greatly in ·size, _tfle 
coefficient for Group 2 increases in significànce from five-
percent to one•percent. 
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The statistical su pport for the ma ximum physiological 
quantity of labor did not change, nor did that for the inven-
tory variable. Thcre were some sizable changes in the size 
of coefficients for the latter variable, however, a reflec-
tion of the rathcr high inter-correlation between it and 
size of farm. 
Because of this high inter-correlation it was decided 
to omit the inventQry variable and re-introduce the size of 
farm variable as a further experiment with the model. The 
coefficient for size of farm is still not significantly dif-
fereht from zero at usually accepted levels for any of the 
four groups. The coefficient becomes positive in one addi-
tional region, but this probably indicates that the variable 
is picking up the effect of the inventory variahle . 
The statistical support for education declines in this 
formulation of the model. The coefficiPnt for Group 2 is no 
longer significantly different from zero at even the ten-
percent 1eve1. 
lt therefore appears that Model 2 is the best of these 
three formulations. Size of farm is omitted from this model, 
which means that it is not possible to make inferences about 
the size of farm on labor use in subsistence farms. Possible 
economic reasons for the poor performance of this variable 
·w; 11. be presented i n the next chapter. Howev~r, . from a sta-
t i s· t i e a 1 s ta n d p o i n t i t s h ou 1 d b e r e e o g n i z e d t ·h a t. · t h e - s i z e 
~f- farm . variable may be compounded with the invento~y of 
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Tab l e 3-l . Stati s ti ra l Res ult s of the [ xpe ri ment s with the 
~ode l ~ ~or thc ~ u bs i sten ce Sect or. Reg ression 
Lo<>ff 1 c1e n ts , H , f \l ulucs , ünd the Constant 
Tc rms . ~/ 
Group :; 
It cms of 
Stat~s 
G r. 1 
[ Gr. 2 
G r. 3 
Gr. 4 
G r. 1 
T Gr. 2 
Gr. 3 
Gr. 4 
G r. 1 
E G r. 2 
Gr. 3 
Gr. 4 
V 
G r. l 
Gr. 2 
Gr. 3 
Gr. 4 
G r. 1 
Gr. 2 
Gr. 3 
Gr. 4 
F G r. 1 
Values Gr. 2 
Gr. 3 
Gr. 4 
Con-
s tan t 
Terms 
Gr. 1 
Gr. 2 
Gr. 3 
Gr. 4 
l 
.7049** 
.8640** 
.7618* * 
l.0018** 
- . 136 l 
.0207 
-.0657 
-.1234 º 
-.0941 
- . l 80 4 * 
. 19 80* 
.2906° 
·. 2 7 51 
.2043* 
.0869 
. 142 7 
.5645 
.9787 
. 9809 
.9432 
Model s 
2 
.67íl8** 
.8858** 
.7752** 
. 9696** 
- . 0645 
-. 1764** 
. 2002* 
.4060** 
. 1580 
. 2054** 
.0129 
.0039 
.5543 
.9785 
.9785 
.9298 
3 
.6904** 
.9368** 
.7596** 
1.0062** 
.0355 
. 0338 
- . 0146 
-.0442 
. 1199 
-.0729 
.2309* 
.4261** 
.5342 
. 9 581 
.9787 
.9344 
4.54*(4,14) 6.22**{3,15) 5.74**!3,15) 
126.52**(4,ll) 275.00**{3,12) 91.42** 3,12) 
218.04**(4,17) 66.24**{3,18)275.71** 3,18) 
58.19**(4,14) 66.24**{3,15) 71.23**{3,15) 
-.0204 
-.3285 
.2761 
-.4406 
. • 2210 
-.3625 
.4304 
- . 0988 
.5762 
.0956 
. 5277 
-. 1260 
Notes: ** I_ndicates the regression coefficient is statistically 
significant at the 1 percent level. 
* Indi.cates the regression coeffi~ient is statistical·ly 
~ig~ificant at the 5 per~ent level. 
0 Indicates the regression coefficient· is statistically 
significant at the 10 percent level. 
! 1An additional experiment was made with model 2. Variable O· 
was added to it . Variable O is specified in footnote 28, 
page 64 . The statistical results did not change substantially. 
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Table 3-2 . Cor re lat ion Coefficicnts Group l: States of 
Pern~ mbuco and Ceara. 
varialJles Q~ r · E V L 
Q~ 1 0.3678 0.3269 0.4148 0.7221 
T 1 0.5796 0.8346 0.3970 
E 1 0.7452 o ;31 34 
V 1 0.3423 
L 1 
Ta b l e 3- 3· Correlation Coefficients Group 2: States of 
Minas Gerais and Espirito Santo. 
Variables Q~ T E V L 
Q~ 1 0.8649 0.4860 · 0.7145 0.9772 
1 · 1 0.5815 0.6427 0.8815 
E 1 0.6799 0.5411 
V 1 0.6552 
L 1 
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Table 3-4. Co rrc·1 <.i't ·j on Cocfficicnts Grc up 3: Sta te of 
s~. o Pau ·1 o 
Variables Qs f T E V L 
Qs 
f 1 0.2060 0.9204 0.4436 0.9848 
T 1 0.3338 0.8334 o. 1929 
E 1 0.5426 0.8924 
V l 0 . 4025 
L 1 
Table 3-5. Correlation Coefficients Gr~up 4: States 
Santa Catarina and Rio Grande do Sul. 
of 
Variables Qs f T E V L 
Qs 
f 1 0.3827 o. 5951 0.5552 0.9391 
T 1 0.2894 0.7986 0.4458 
E l 0.5975 0.4224 
V 1 0.4874 
L 1 
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assets var idble . The latt e r incl udcs thc furrner, and tend s 
t o b e d o rn i n .:i te d b y i t . T h i s i s o n e n t t. h e re aso ri~ t h e s i 111p1 e 
e o r r e 1 a t i o n b e t \'/ ~ e n t h •~ t w o v a r i a b l e s i ~ h i g h . Mo r e g e n e r -
ally, howev e r, onc would expect a high correlation between 
the inventory of asscts on farm5 and thcir size in hecta res . 
Hence, it will probably not be able to separate the effects 
of th e two variables statistically unt i l a sample of data 
is obtained which measures more precisely the variable for 
which inventory is serving as.a proxy -- cash on hand. 
The Commer ical Secto r 
The statistical results presented in this section . are 
those obtained from the three-equation model, where the quan-
tities and prices of the two components of the agrícultural 
labor force (family labor and hired labor) are assumed to be 
jointly ' determined. The results obtained when the market of 
hired labor is treated independently, together with supple-
mentary experiments with the larger model are also discussed . 
Some of the experiments that were performed with the 
basic model include: (1) the variable T (size of farm) was 
dropped from the two supply equations. The reason for this 
experiment was that previous studies of the labor market 
have not used this variable, and it was desired to make a 
comparison. (2) E (a measure of education) was dropped from 
the model, and T 1ntroauced in the supply equations. lt was 
expected a priori that there might be some inter-correlation 
between these two variables. (3) E was dropped from the 
111 odl' l il nd T f rorn the s upp l y E:!qua ti o11s . 
T h r. f o 1 1 o.,, i n ~ r e s u P1 r 111 éJ y b e u s e f u 1 a s ê' g u ; d e to t h e 
r cader in goin g through th~ tables: 
Mo u e l l 
Model l. l 
Mo d e 1 l . 2 
Model 1 . 3 
Mo de l 2 
Model 2.1 
Model 2.2 
Model 2.3 
= the co mp l e te mod e l 
= T is drop ped fr om the supply equations 
= E is dropped from the model and T intro-
duced in the supply equations 
= E is dropped from the model and T from 
the suppl y equation s 
= the mar ket for hir ed labor is treated 
indepcndcntly as a two-equation model 
= T is dropped from the supply equation 
. 
= E i s dropped f rorn the model and . T re-
introduced 
= T i s dropped f rom the supply equation, 
and E f rom the model 
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lhe statistical results will be discussed on a region-
by-region basis, with the results of fitting a national model 
presented last. lhe final section will presenta general 
evaluation of the statistical results obtained. 
Region 1: States of Pernambuco and Ceara 
The statistical results for Region 1 are presented in lables 
3-6, 3-7, and 3-8. Overal 1, the resul ts · are reasonably good. 
althougn there was a failure to identify the supply curve 
for hired labor. 
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C o 11 s i d «' 1· t h e: '.> u p p 1 y e '1 u li li o n f o r L11n i 1 y 1 c1 b o r , Ta b l e 3 - 6 . 
I n r·lL' J e l ·1 , l li e t. o 111 µ l t:: l l! 111 c1 d cd , li 1 i: e o ü r f i L i e 11 t s a 11 h a v e 
the expccted ~ign. Only thc coefficient of cxpected non-farm 
inco111t> is si9nificantly different from zero at thc 5 percent 
lev r. ·1. Thc cocfficient for education, although not signifi-
c a 11 t l y d i f f e r <~ n t f r o m z e r o a t u s u a l 1 y a e e e p t e d l e v e 1 s • i s 
largcr than its sta11dard error, as is the coefficicnt for 
land per farm. The coefficient for the agricultural wage 
variable is smaller than its ·standard error, although it does 
have the expccted sign. 
ln Model 1.1, the variable land (T) is dropped from the 
supply equations . for both hired and family labor (although 
retained in the demand equation). lhe statistical.results 
are not greatly different, although the agricultural wage 
rate variable becomes a little stronger and increases some-
what 1n size. 
ln Model 1.2, the education variable is omitted and the 
land variable included. The coefficient for land is still 
negative. lhe rest of the results remain practically the 
sarne, although the agricultural wage variable becomes still 
stronger, with the coefficient in this case larger than its 
standard errar. 
When both education and land are omitted, Model 1.3, the 
result is 'pràctically the same, al'though the agricultural 
wage variable becomes even stronger. Note that in both · 
Mod~ls 1.2 and 1.3, the coefficient for the expec~ed non-farm 
wage is smaller than in Models l and 1.1. 
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T li e b e s t mo d t? 1 2 p p ~li r s to b e Pode 1 1 , \"/li i eh i n e 1 u d e s 
la nd in th e equa tion. Although only th e e xpected non-farm 
wJge lias ~ cncfficient that is significantly different from 
zero , the coefficient~ of the other three variables have 
signs consistcnt with a priori expectations, and in two cases 
are largcr th an the standard erro r. In comparison with ModelS 
1.1 and 1.3, the F-test is significant only at the 10 percent 
level, however . 
The statistical results for the supply of hired labor, 
Table 3-7. are less satisfactory. The coefficients for the 
a g r f e u 1 t u r a l \·t a g e r a t e a n d t h e e x p e e te d n o n - f a r m w a g e u n i f o r m l y 
have signs not consistent with a priori expectations . ln the 
case of the expected non-farm wage, the coefficient is sig-
nifi cantly different from zero at the l percent level in two 
cases, Bnd at the 10 percent level in the remaining two cases. 
The coefficient for land has the expected sign in both 
Models l and 1.2, and is significantly different from zero 
at the l percent level in both cases. However, not much 
confidence can be placed in this result, given the poor per-
formance of the rest of the model. 
The statistical results suggest that the supply equation 
for hired labor is not identified. Although Models l and 1.2 
are capable of explaining a reasonably high proportion of the 
variance in the dependent variable, they do not produce the 
expected signs on coefficients that are crucial to the theory. 
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·1 h e $ t il t i s t ; e a 1 P. s t i 1'1 tJ t e s o f t h e d e: rr. a n d e q u a t i o n , o n 
t he ot.hc r hc1 nd , are re ãso n;ih l y go orl, bo 'th t0 r f amil y l abor 
and hir e d l abor {Tab le 3- 8 ) . Wit h th e excep tion of educil tion, 
th e coeffic i en ts all have the expected sign, dnd they are 
all s ig ni fi cantly differ ent from ze ro at th e 5 percent level 
or be t t er - ag a in with the e xception of education. 
Omissi on of the education variable has very little effect 
on th e expl anatory power of t he models . Ho wever, the coef-
·f i e i e n t s f o r b o t h t h e a g r i e u 1 t u r a 1 w a g e r a te a n d t h e p r o d u e t 
mi x var iable decrease sli ghtly . 
Note that Models l and 1.1 are similar as far as t he 
demand equation for family labor is concerned, as are Models 
1.2 and 1 .3. (The reduced form for the first round es tima-
t i o ri r e 11w i n s t h e s ame . ) H e n e e , e q u a t i o n s f o r Mo d e l 1 . l a n d 
1.3 a r e not reproduced in the table . Similarly for Models 
2.1 and 2~3 in the case of the deman d for hired labor. 
Region 2: States of Minas Gerais and Espírito Santo 
The statistical results for this region are presented in 
Tables 3-9, .3-10; 3-11. These results are poor. The explana-
tory power of the models is for the most part weák, coeffici-
ents tend to have signs not consistent with a priori expec-
tations, and the level of statistical .sign i ficance of the 
individual .coefficients is low . For the supply of family 
labor, the coefficient of lind was the only one that approached 
significance, and it at only the 10 . percent level ln both 
cases the coe.fficient had the exoected sign. ln the models 
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tab lc l-b. Sl•ll\tlLA I Re sult~ f o r lht ComMc rclal ~c ctor : Slructural Supply [qu ~ tlon 
for l11 rn ll y ,L ~t.1 o r, ""'JrCS\lon Co,. ffl c l t! nts, St .:indard [rror of t stlm4lt\, 
t Vtlut: \,~. ' fll , F Valuc\ , Con \lAnt Trrm, and CC> rre latlon Coc ff1 c 1entL 
S t al e \ o f I' e r n a mt.111 Lo .1111.I C' ar a 
Re9rr B 1 on 
Cocfflcl<' n l \ ( 1 ) 
S tandard lr ro r ( 2 ) 
1 tem\ t Valucs () ) Mntll' 1 1 Mode l l. 1 Modo 1 1 . ?. Hodc l 1 . 3 
" 
l • )f, 54 • 4 6 5(1 
. 5370 .61 69 
2 (. 54 71! ) (. ~ 347) ( . 51 79) ( . 5090) 
3 . 6 7 32 . 8709 1 . o 369 1. 2121 
T 1 - . OGJ6 · . 0601 
2 ( . 0 621) ( . 0644) 
3 l. 025~ 
-.9325 
[ 1 -.2074 • . 1941 
2 (. 1600) (.1597) 
3 -1.2967 - 1.2156 
"º 
l • . 41 75 •. 3925 - . 3010 
-. 2849 
2 (. 1 7!i0) (. 1 7 35 ) (. 1486) (.1471) 
3 • 2. 3064. -2 . 2623• - 2. 0254• -1 . 9366 
nZ 
• •l 39 .3777 . 3278 . 2953 
F 2 . 92 5 • 3 . 09• 2 . 76 J. 3. 771* 
df(4,16) df(J,17) df(J,17) df(Z,18) 
Const.rnt Term 2.5388 2.4833 2 . 6615 2.5986 
Correlatton Coefftcients 
Var1 ab lt•s Qs f w T E Wo 
Qs 
f . 44 75 . l 867 - . 0731 -.4907 
w 
- . 1294 - . 2094 - . 3537 
T .0269 -.0596 
E - • 4548 
"º 
Notrs : •• Denotes coeffl ctent stgntftcantly dt fferent from zero at pe rcen t 1eve1. 
• Denotes coefftctent stgntftcantly dtfferent from zero at 5 percent leve 1. 
• Denotes coefft clent slgntftcantly dl ffe rent from zero ll 10 percent level. 
llstrlctly speaktng, the usual t-test doos 'not apply to the coefffc1ent of the structur1l 
equat1ons. They aro used hcre only to g1ve some not1on of lhe general qu1ltty of the 
stattstfc1l r~sults obtatned . 
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Tablc 3-7. St&llstlcal Ul'\ult s for lhe Co~ncrclal Secto r : Strvctural Supp ly [qu~t1on 
for l! lr<'d L ~bor. l<r riresslon Coefflclcnls, ~landar d (rror of (5tlmates, 
t V 31u~s, f.(. f Values , Constant Tcrm, and Correlat1on Coeffl cl ents. 
Statcs of rcrn~m~uc o and tc ara 
Rl'Qrcs s t (ln 
Coeffic tcnts ( 1 ) 
Standat d (rr.1r (Z) 
ltc ms t Va l uc s ( 3) Modcl 1 • z 
Hode h 
1 . l • 2. 1 
- --------
w 1 
2 
] 
T 1 
2 
J 
wo 1 
2 
3 
R2 
F 
Constant Term 
Yar1ables 
Qs 
h 
w 
T 
wo 
NotB: •• Denotes 
• Oenotes 
o Denotes 
- . 71 71 
(.99~· 7) 
-.noz 
.6652 
(.1271) 
5.2332 .. 
• 911 a 
( .2923 ) 
3. 3244 .. 
.7020 
13. 350 .. 
df(J,17) 
1. 8159 
CorrehUon 
Qs 
h w 
-1.5572 
(1. S lBO) 
-1.0253 
. 7980 
( . 4489) 
1.7777" 
• 2486 
2.978° 
df(2,10) 
2.5405 
Coeff1c1ents 
T 
- • 3517 .6690 
-.1294 
coe f'f1 c1 en t s1gnff1cantly d 1 ffe rent from 
coefftc1ent slgnlf1cantly d1fferent from 
coefftctent s1 gnl f1 cantly dt fferent from 
Models 
1.2, 2.Z 
•. 50 34 
(1.0301) 
-. 4887 
. 6696 
( . 1282) 
s.2239•• 
• 9Cj 4 7 
( . 2957) 
3.3643 .. 
. 6974 
13.062 .. 
df(3,17) 
1. 9398 
wo 
.4551 
-.3537 
-.0596 
Hodels 
1.3, 2 . 3 
-1.3946 
(1.5685) 
- . 8891 
. 8149 
(.4534 
1 . 79 74 
.2387 
2.823º 
df(Z,18) 
2.!409 
le ro at percent levei. 
zero at 5 percent levei. 
zero at 10 percent 1eve1. 
lo 1 
Table J-IJ. Stat1stlcal Results for the Cc>nmercl al Secto r : Structural Oemand Equatlons, 
Re9ressl on Coefflclents, Stande rd Error o! [stln~te s , t Values, R2, 
F Values, Con:;tilnt Ter r., and Correlatlon Coefficicnts. S tates of 
Perna mb uco and Ceara 
Regrcss1cn 
Coefficlt>nts (l) 
Standard [r r or (2) 
Mo de 1 s 
Famlly Labor H1red Labor 
1 tcris t Va lues ( 3) l, 1 .1 1.2. 1.3 2. 2. 1 2.2. 2.3 
li 
T 
E 
X 
l 
2 
3 
l 
2 
3 
1 
2 
3 
1 
2 
3 
Constant Term 
Variables 
QT 
w 
T 
E 
X 
Notes:· ... Denotes 
• Denotes 
• Oénotes 
-4 .8305 
(1.95 62 ) 
·Z . 469J• 
.3422 
(.0955) 
3.5839** 
- . 2 34 3 
( .2021) 
-1.1594 
1 . 1898 
(.5177) 
2.2965* 
.5380 
4.658* 
d f ( 4. 1 t)) 
.5616 
Correlat1on 
QT w 
-6. 1 s ll l 
(2.3278) 
-2.6454· 
.• 34 l 8 
l. 09 :t 3) 
3 .6649 .. 
l. 55 70 
(.6061) 
2.5691* 
.5335 
6. 480* * 
df(3,17) 
-1. 4505 
Coeff1 cien ts 
T 
• 1922 .5929 
-. 1294 
cocff1c1ent slgnlficantly d1 ffc ren t from 
coeff1c1ent signlf1cantly dl fferent from 
coefflclent s19nl ficantl)' dl fferent fro'" 
-9.9819 
(Z .6005) 
-3.8385*• 
• (, 3 7 4 
( . 1269) 
S.0217 .. 
- . 35 s 7 
( .2687) 
-1.JJ;2 
2.2248 
(.6R82) 
3.2329 .. 
• 7164 
10.10 3** 
df(4,16) 
-4.4755 
E 
-. 1282 
- .2094 
.0269 
zero at 1 
-1 2.0 107 
(3 . 1795) 
-3.7776** 
. 6 36 7 
( . 1274) 
4. 99 86 .. 
2 . 7874 
(l.8278) 
3.3673** 
.6976 
13.075** 
df(4,17) 
-5 . 8340 
X 
-.0577 
. 9339 
- . 1384 
-.1777 
pe rcen t 1 e ve l . 
zero at 5 percent leve 1. 
zero at 10 percent level . 
1 02 
f u r t h e: \ u ii r l Y 0 f ti i ,- •· d 1.1 L 0 1 • no t a ~ i 11' 'J 1 e v éJ r i é1 u 1 e h a d a 
cucííicic:11L ll1dl wa ~ ~i<111 ·ifiLéllll êsl u r. uolly <JC CC.:J.>tf.!d levels , 
i.I 11 cJ o n 1 y l h ~ e. o e; f f i e i e· n t f o r 1 a n d h éJ d l h e e x p e e t e d s ; g n . I n 
t11c dc11111nd equa tion, only ed ucat ion had a coeffi cien t that 
was significantly diffe rent from ze ro. Although the co-
efficient had the e xpcc ted sign, the result is suspect since 
thc rest of the modcl perforins so poorly. 
Sincc the statistical rcsults for the structural equa-
tions were so poor. the estirnated reduced forms~/ were e xam-
inc d to determine whether thcy offered any insights into ttie 
l a b~r markct in this region. Although the explanatory power 
of the reduced forms was not too bad, the only coefficients 
that had significant coefficients were the expected non-farm 
wage varidble in the wage reduced form, and education in the 
reduced form for hired employment. Hence, even the reduced 
forms offer little potential for making inferences about the 
labor market. 
Region 3: State of Sao Paulo 
The statistical results for Sao Paulo are presented in Tables 
3-12, 3-13, and 3-14. Reasonably satisfactory results are 
obtained for the supply equation of family labor, but the 
results for the supply of hired labor and the demand equa-
tions are poor. 
~1 The reduced forms are presented in Appendix E. 
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Tbhll! )-9 . ~l•tl,tlcal PP ~ ults for thr (oM~r~ c l•l Seclor: Structural Su~ply lquatlon 
for r, ~ lly ~abo r . Re ~ro~~ton Corfft c trnts, Stdndard lrro r of lstlmalé s, 
l Yllues , R•, r Ytlue~. lon\lant ll'r r.l, and Corre!latlon Coeffltll!nts . 
Statr~ of M l~J \ LP ral \ anrl (\pl r lto Santo. 
Rf' 9 r <' uton 
Coefflclrnt s (1) 
Stand~rd [rrnr ( 2 ) 
J trms l ~'11 uu (J) ~ode 1 1 Hode 1 1 • 1 Hodel 1. z Model l. J 
w 
' 
-.61(,6 
-.406 7. 
-.6290 •• 41 36 
2 (.3937) ( . 404?) ( . 3864) (.397!í) 
3 • 1.5661 ·l.0033 
- 1 . 6277 • 1 • 0404 
T 1 •• 1281 -. 1273 
2 ( .0691) ( . 0665) 
3 ·1.8S71 • 
-1 • 91 30º 
[ 1 . 04 36 - . 0005 
2 ( . 2010) ( . 2143) 
J . 2168 -.002!> 
"o 
1 • 1463 .01n . 1S28 . 0151 
2 (.1994) ( . 1996 ) (.1952) (. 1952) 
J • 7 337 .0614 . 7830 . 0793 
R2 
.3567 .2088 . 3565 .• 2094 
F 1.941 1. 319 2. 110• 2 .118 
df(4, 14) df(J,lS) df(J,15) df(2,16) 
Constanl Tcrm 2.6662 2 . 4202 2.6878 2.4189 
Corr1!1 llton Coefftcients 
Yartablcs Q~ w T E 
"º 
Q! -.4567 - . 3925 - • 0285 - . 3988 
" 
.0953 .06~8 .8869 
T • 1340 .2525 
t .0797 
"º 
1 
Notes: •• Denotes coefftcll!nt stgntffcant1y dtfferent from zero at pl! r cent leve 1. 
• Denotes coe fft cl ent stgntftcantly ~tfferent from zero at 5 pe rcent 1 e ve l • 
• Denotes coefft ctent s t gn1 f1 can t ly dt fftrent from zero lt 10 percent levei. 
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Tet.te J-10. '· l • t l ~ ti e t 1 1- <· " u 1t ~ f e> r t h,. C r> ,.,,.., t' r r.I a 1 ~ r· ct e. r : ~ t ,. u e t u r ~ 1 < u fl r 1 y [ q u .. t 1 o n 
f ('lr ftlr1• '1 1 ~ f ,.; r . l<l'• f rl''.~l(. 11 l1°1•1ffcl1·nt•., ~.t~nrfa rd lr ro r Of [~tlri &tl'\, 
t \'alUt'\, i: l , r V,1lvr ·. , l o 11•,t ,111 ~ lcrrn, lllld lor r1•latlor1 C.oeffltlcntL 
~t4les cd ftr. a~ '·•· r.tl\ ot 11 d l~1· lrlt(' '..a r. t ••. 
p., 'lf!.: ~ ~l on 
f rt' ffi ( 1•·nf\ (1) 
5t&11J, rJ [rror ( 2) Hodcls 
J tt-1•1 \ t Va 1 UC\ ( J ) Modt 1 \ 1, '} 
14odel\ 
1. 1 • 2. 1 1 . 2. l. 2 
Mod~I\ 
1.3, 2.J 
,------------- ·----· --
w 
T 
Constont ierin 
1 
? 
3 
1 
2 
J 
1 
2 
] 
Vor1oliles 
w 
T 
- . ? ') '..S 
( 2 . o 1 J () ) 
• . 1 ~ (, ll 
.OlS 
( . )!109 ) 
1. 2 1 Sb 
.4034 
(l.OIQ4) 
,4742 
• 1599 
, QS2 
df(l.}S) 
1 . 9 360 
torrelotlon 
os h 
•• '1? ·JS 
( 1 , 'J S 4 H) 
•. ~ 1 1) 
• ') :\bO. 
(.962:1} 
• 9121 
.0823 
. 71 7 
tlf(2.1!i ) 
2.8418 
Cvefflc\cnts 
w 
• 176 7 
- 1 . 1 IJ () ') 
T 
• 35 71 
.0953 
( 2 . º'º 1) 
-. 5!!9 3 
. 3616 
(.3470) 
1 . 09 74 
. nt-;~ 
f l. O?vO 
'.,., 
• 11(,(, 
1 . o 1) 
df( ), 15) 
1.91Q9 
wo 
. 2611 
• 8869 
.2525 
-1 . fi )(. 4 
(1.9441)) 
-.9447 
1 . 3014 
(.9545) 
1 • 36 34 
< \ 1 4f 
l . o 36 
df(Z,16) 
2.7264 
~ .. 
Notes: ••Denotes coefflclent st9ntftcently dtfferent from zero at percent levei. 
• Ot'notes coefflclt>nt stqnlftcontly dlfferent from zero at 5 percent level. 
• Oenote~ coefflclcnt ~lgntflcantly dlfferent from zero at 10 percent level. 
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1aule 3-11. Stattstlcal Ro?sults for thc Cornmerctal Sector : Structural Dcinc1nd (q•Jat\on~. 
Rc9rcsslon (ce f ftctents , Standa rd Error of [\tt ma te~. t Va l ucs, R2 , 
F Values, Constant Tc rm, and Corrclatton Coefftcl~nts. Stalcs o f 
Hinos 'erals tnd lsptrlto Santo. 
Rcgress1on Modcls 
Coefffctt'nts ( 1) Fam11y L aho r 111 red Labor Standc1rd Lrror (2) 
1 te ms t Valucs ( 3) 1-:-n- 1 . 2 • 1-:-3 -r,2.1 2.2 
w l • 32 72 . 4916 . 1\40 J 1. 1108 
2 ( . 6491 ) ( .7761) ( .9646) (1. 2 198 ) 
3 .5040 .633 4 • 871 o • 9172 
T 1 • 1333 . 21 81 .4152 . 5592 
2 (. 1773) ( • 211 '1 ) (.2635) ( ,3 322) 
J . 7519 1. 0321 1 . 5 762 1 . 6835 
E 1 1 . 5458 2 . 6232 
2 (.5479) (. 014 2) 
3 2.8214* 3. 2220 ... 
X 1 • 0865 .2209 .2762' • 504 2 
2 (. 3111) ( . 36136) (.4623) (.5792) 
3 • 2 7 81 .599 4 .5974 • 8704 
R2 • 4114 . o 7 84 .5298 • 176 5 
F 2 . 447º • 425 . 3 . 944* 1. o 72 
df ( 4. 14) df( 3, 15) df(4,14) df(J,15) 
Constant Term 1. 92 35 2.6599 .5553 1 . 804 7 
Correlat1on Coe ff1 c1 ents 
Varhbles QT w T E X 
Q~ • 1368 .2287 .6159 .0002 
w .0953 .0628 -.6841 
T • 1340 -.231l 
E . 0906 
X 
llotes : ** Denotes coe ffi ci ent stgnf f1cantly d 1 ffe rent from zero li t percent level. 
* Denotes coeffic1ent si gnf f l cantly d1 ffc rent from zero at 5 percent level. 
• Denotes coeffi cient sfgniffcantly d\ fferent from zero at 10 percent level. 
ln 1-lu·l"l l of t.l1e supply of flltil ily lJbor, t\-10 coeffi-
c.. i t • 11 L '> ( l l 1 u s e f o r éJ ~ r i e u 1 l u r ti 1 a n d r 1 o n - f a r rn ...,, a ~ e ) l 1 a v e t h r~ 
<· .x p r e t e d s i 'J n ::; , il n d t l'I o ( t h o s e f o r 1 a n d a n d e d u e a t i o n ) h a v e 
si<Jn !.> contrJry to expcctations. The coefficicnt for educa-
tion is si~1nificant Jt the 5 perr.ent level, and the coeffi-
cient for land is su hstantially larger than its standard 
errar. The coefficients for the agricul tural wage and th~ 
exrected non-farm wage are significant at the 10 percent 
level. It should be noted, however, that the e xp lanatory 
l o(; 
p o 1·1 e r o f t h e mo d e 1 i s r a t h e r w e a k , a n d t h a t t h e F - t e s t i s n o t 
si9nificant. 
When the land variable, T, is omitted from the supply 
equation, the statistical results worscrn. Although the coef-
ficicnts for educiltion and expected non-fJrm wage remain 
about the sarne, the coefficient for the agricultural wage 
drops vcry substantially. In . addition, the statistical sig-
nificance of both the education and the expected non-farm 
\'I a g e d e e 1 i n e • 
It appears that high inter-correlation between the land 
per farm and the agricultural wage rate may be . disturbing 
the rcsults. Note that the standard errar of the agricultural 
wage variable is substantially larger in the presence of the 
land variable. This sarne result obtains in Model 1.2, when 
education is dropped instead of land. The re-introduction 
of the land variable increases the standard error-· of the 
coefficient for agricultural wages. 
10/ 
1 t i s d i f f ·j e u 1 t t o k n o \·1 h o \'I t o i n te r p r e t t h e s e r e s u 1 t s 
0 n t ,., o e o u n t s . Firs t, the coefficient for the education 
vari able ~as a positive si gn, contr ary to expectation. This 
is so mewhat easie r to acc cp t, for the negative re st riction 
placed on the coefficient a priori is not we ll grounded in 
thcory. The coefficient iuggests that lower level education 
in the state encourages a labor flow toward agriculture. It 
is worth noting that elementary schools in rural areas of 
S·a o P a u l o d o g i v e som e a t te n t i o n to a g r i e u l tu r a l s u b j e e t s . 
Moreover, the positive coefficient is consistent with that 
found for the subsistence sector in Sao Paulo . 
The second problem has to do with the land variable. 
Its coefficient is not significantly di'fferent from zero, 
although it is subst~ntially largcr than its standard error . 
However, the sign of the coefficient is contrary to a priori 
expectatians, and the high int~r-correlation with the agri-
cultural wage variable appear~ to be disturbing the statis-
tical results. For these reasons, one is inclined to omit 
the variable. 
On the other hand, the a priori restriction placed on 
the coefficient was an empirical restriction, and not de-
rived from the theory.31 Moreover, the direction of change 
in the coefficient for the agricultural wage variable is as 
l/The coefficient for the land variable includes the income 
effect. Sir.ce it was postulated that the income effect was 
negative, a negative a priori restriction was placed on 
the coeffic1ent for land. The postulated negative. income 
lUd 
l'>. 1it.•c t1 ~ d. If Lir1<.J i~ indi:r~ú ~er vin r1 11'. d p1o i' y f or inL0111c 
t ti u n i li e <.1 '.J r i e u l l 11 r a l \111 ~l e r J t e i n t li r~ p r e: s e n e t.: o f 1 a n d v a r i -
J t..>1 e ,., u u 1 d o e ex p e e te d to h ;i v e o l a r !J í: r e o e f f i e i e n t , ~ i n e C! 
it \'/Ould l>c more nearly inca'.:.uring th c pure ~ub~titution ef-
f ec t . 
B e e iJ u !; e o f t h e d i f f i e u l t i e s o f e h o o s i n g b e t w e e n t h e tv1 o 
formulations. the implications of both models will be dis-
cu5 scd in thc next chapter . ln any case, however, it should 
be re cognized that the statist ic al results are not very 
strong . 
The supply equation for hired labor is again not identi-
fied. All coefficients havc the wrong sign. lhe coefficient 
for exj)ected non-farm wage is significantly differeni from 
z e r o a t t h e 5 p e r e e n t l e v e 1 , a n d t h a t f o r a g r i e u 1 t u r a 1 'vi a g e 
is signJficant at the l percent level when the land variable 
is omittcd from the equation. Although the explanatory power 
of thc model is reasonably good, it is of no value as a 
structura1 equation. 
A similar problem arises with the two demand equations. 
In both formulations of the two models the agricultural wage 
variable has an incorrect sign. Although all of the coeffi-
cients in the demand for hired labor equation, except for 
cducation, are significantly different from zero at generally 
a e e e p te d 1 ~ v e 1 s , t h e e q u a t i o n e a n n·o t b e i n te p r e te d a s a · d e -
mand equation. 
1/(Continued) effect was based on the judgment that under Bra-
lilian conditions the effect of an increase in farm incarne, 
a~d particularly those that hire labor, is for them to supply 
less labor to farm activities. 
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Tablc J-12. Stall~~tcal Re su lts for the Cornmc rclal Sector: Str~ctural Supply Equatlon 
fvr í11 ni tly Laht1r. fh· ~rt- ssfo11 Cot>fffclents, Sla n dar<l Error of [stlmates, 
t Valur\, R2, f Va lues, tonst~nt Tcrm, and Corrclatfon Cocfflclents. 
State of Sao P a ulo. 
Rcgresslon 
Cocff1 t lcnts (1) 
Standard Error (2) 
1 tems t Va 1 uc s ( J) Modc 1 1 ~Iode 1 1. 1 Hodel 1. 2 Hodel 1. 3 
w 1 3.Bl\83 .6310 3.7505 .2222 
2 (2 . 0555) (. 3876) (2. 1941) (.3504) 
J ' . 8916° 1. 62 7 7 1 . 709 3 • 634 3 
T 1 .4700 . 5101 
2 (. 291 7) (.3134) 
J 1.6114 1.6274 
E 1 .3372 . 3 31 7 
2 (.1587) ( . 164 8) 
J 2. 1256* 2 . 0127º 
wo 
' 
.. J 79 3 -.2576 -.3509 -.2199 
2 (. 2060) (.1992) ( . 2194) ( . 211 9) 
J -l.1!410º -1.2933 -1.5995 -l .0375 
R2 
. 3040 • 2089 . 161 o .0500 
F 1. 91<5 1. 672 1 . 216 . 526 
df(4,18) df ( 3. 19) df(J,19) df(2,20) 
Constant Term 2 . 3940 2.4840 2.4715 2.5675 
Correlat1on Coefff cl ~n ts 
Vartables Qs f w T E wo 
Qs 
f .0310 - .0006 • 29 72 - • 1782 
w - . 9885 -.5506 . 4698 
T .5464 -.4156 
E - • 1851 
wo 
Notes: ** Dt'notcs cocfficienl stgnlftcantly di f f e rc n t from zero at pe rcen t 1eve1. 
* Denotes cocffictent signl flcantly dl ffc rcn t from zero at 5 percent level. 
o Denotes e oe ff t e 1 e n t s t gni ft cant ly di ffe ren t from zero at 10 pcrcent 1eve1. 
l l o 
T a I• 1 " ) • 1 J . S t e t t •. t t e 4 1 fl •· \ 11 1 t " f t• r t h r ( e> r :- 1· r e t 4 1 S ,. e t n r : '.> t ru i: tu r a 1 :. u p fl 1 y ( 'l u 4 t t o n 
f v r lf t r ... 1 lal·•• r. h r 'l•f~s t on l•J" !fl t ll'r.l ~ . :-t 4 ndd r c1 [rr ú r of [ \ t l r-J t c s, 
t \' ~ 1 u •· ~ , '" , 1 V .,J u •: ~ , C. o n ~ t a n t T f' r lfJ , a n 11 ( o r r l' 1 a l 1 o n ( ,, !' f ft e t P n t L 
S t4l e nf ~ do ~a u l o. 
l< r '_j rt' ~~ t nn 
e o(' f ' t e t •:li l ~ ( 1 ) 
S ta11d ard l r 1·•J r ( z) Hodc 1 s 
1. 1. 2. 1 
Modt' 1 s Mo1t'ls 
1.3, 2. 3 1 t f' r 1\ t V 5 1 U<' ~ 
w 1 
2 
) 
T 1 
2 
) 
11(1 1 
2 
J 
ll2 
r 
Cons tant Term 
Varlal.lles 
Qs 
h 
w 
T 
w 
o 
Mo li! s : •• 01.' n o tes 
• Denotes 
• Denotes 
( ) ) Hollc 1 1. 2 
. r_, ,7 r.10 
( 6. 1 nr-.11 ) 
• . Hí.2Z 
• • 1780 
( .fJ727) 
-. 20 40 
1 . 341 7 
(. 6 1 34) 
7.ln n • 
.4795 
5. u J o1 •. 
df(),19 ) 
z. 1990 
Corrclat1on 
Q~ 
h 
.., 
- ., . o J 'i n 
( . 9 71 (J) 
-4 .)71:f2 •• 
1 . 2 q )9 
( • r_, s 7 6 ) 
2.3239 * 
.47 U4 
9 . 171 .. 
df( 2 ,20 ) 
2. 16 !i 4 
Coc f f l clrnts 
T 
- . 5 86 7 .59 56 
-.9885 
coefftci ent s1gnlflcantly d\ fferent f rom 
coeffl c:trnt s\gnlflcantly dl fferent f r o r:i 
cocfflclrnt stgnlflcantly dl f f erent f rom 
1 • 2 • z. 2 
-5.4122 
( 6. 1 313) 
- • 8P.2 7 
- • 1 o f!6 
( . 8758) 
- .226 7 
1 . 34 7 2 
( .. 6 1 30) 
2.1976* 
.4 80 4 
s . ess ·~ 
df( J. 1 'J ) 
2.2020 
wo 
. 04 7 7 
• 4698 
- • 41 56 
-4. 0JAf. 
(« ?21 )) 
-4.JA)(l •• 
1. 2962 
( . 5 5 72) 
2. 326 1* 
. 479 0 
9 . 1 C) ~ •• 
df u , 20) 
2. 164 6 
zero at per cf'n t leve 1 . 
zero at 5 pe rcen t 1eve 1 . 
zero at 10 pr rccn t 1eve1 . 
~tatht1te1 ll(' ~ ult s fo r the C.ommer c 1al ~cc t o r: Stru ct ural Oc ma nd Eq uat1on s . 
Re gr<'ss l un Cucff l c 1cn t s, St anda rd [ rr o r n f [ s t1 ma tP5 , t Valucs , R2, 
í Val urs , Cor.stan t l rrm , 11 n d Corre l a tl on Coe fflcl e r.ts. Stat e o f Sa o Paul o. 
R 1: 9rcs~ lo 11 
Co<'ffl c 1e nls (1) 
Stan da rd Erro r (2 ) Fam 1 ly La b or 
Hodc l \ 
Hlrcd La bo r 
ltems t Valuc s ( 3 ) 1, 1.1 1.2, 1.3 2, 2.1 2. 2, 2. ) 
w 
T 
E 
X 
F 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
Constant Term 
Var1ables 
QD 
T 
w 
T 
E 
X 
Notes : •• Denotes 
* Denotes 
o Denotes 
15 . 29 62 
(10 . U37 J ) 
1. 4114 
2 . 2156 
( 1 . 39 5 6 ) 
1.587 5 
.24 59 
(.3407) 
• 7219 
-.846 2 
(.636 1) 
-1.3303 
.4042 
3.0~3· 
df(4,1 8 ) 
3. 131 3 
Correlatlon 
o D 
T w 
15. 76 76 
( 10 . 77(.J) 
1.4632 
2. 31 70 
(1. 39 ; 4) 
l. 6605 
- . 8759 
( . 6 31 7) 
-1.3864 
.3981 
4 . 189* 
df(J,19) 
3 . 2087 
Coe ffi ci cnts 
T 
-.5594 - . 5 776 
- . 9885 
coeff1c1ent slgnlflcantly dffferent from 
coeff1 cl ent slgnlflcantly dlfferent from 
coefflc1ent s1gn1f1cantly di fferent from 
31 . 6 '.i8 l 
(15. S2f,7) 
2 . 0 389* 
4.4464 
( 1 . 9'.J 9 5) 
2 .2237* 
. 131 8 
( . 400 1) 
. 270 0 
-1.9670 
(. 9114) 
-2.15 82 * 
. 4 820 
4 . 187* 
df(4 , 18) 
3. 56 79 
E 
. 3908 
-.5506 
.5464 
zero at 
31. 98 13 
(15 . 3 7R1 ) 
2 . 07 9 7* 
X 
4. 5 1o 1 
( 1 . 9 9 1 3) 
2.26 49 * 
-1 . 9 11 57 
( . 90 l 5) 
-2 . 20 26* 
. 4808 
5 . 866** 
df(J , 19) 
3 . 6119 
-.3674 
. 7250 
-.6222 
-.3575 
percent 1eve1 . 
zero at 5 percent 1eve1. 
zero at 10 pertent le VI! 1. 
1 l 2 
~ion 4: States of Rio Grande do Sul and Santa Catarin a 
The stati~tical results for Region 4 are pres ented in 
Tables 3- 15, 3-16, and 3-17 . Reasonably good results are ob-
tained for the demand for labor. As in all previous cases, 
the statistical results for the supply of hired labor are 
rather poor. 
Model l of the supply of family labor . has coefficients 
with signs that agree with a priori expectations, except for 
land. However, two of the variables, agricultural wage and 
education, have coeff1cients that are not significantly dif-
ferent from zero at usually accepted level s and the coeffi-
cient for land is significantly different from zero at the 
o n e per e e n. t. l e v e l . T h e ex p 1 anato r y p o w e r o f t h e mo d e l i s 
reasonably. good, how~ver. 
Rather strong support is found i n this region for the 
inclusion of the land variable in the supply equation. ln 
Model l the variable has a coefficient that is significantly 
different from zero at the l percent level. When the variable 
is omi tted, Model 1.1, the coefficient of agricul tural wage 
reverses sign, as does the coefficient . for education . How-
ever, thé sign of the coefficient .is cohtrary to expectations, 
and sug-gests that as incarne rises, the family o·ffers more 
labor to agriculture rather than less, other things being 
equal. 
1 1 3 
vi h e n t h e e c1 u e. <1 t i o n v u r i n h l r. i s d r o p p e d , Mo d e l 1 . 2 , t h e 
r ema inder of the '.;tatistical resu .Jts remain approximately 
the sarne. The accc;ptable models are therefore l and 1.2. 
The statistical su pport for the educati on variable is ra ther 
weak, but its coefficient does hav e the expe cted sign . 
The stati stica l results for the supply of hired labo r 
are poor, and there again appea rs to be a failure to identify 
the parametcrs of the equation . The coefficient for agri-
cu1tura1 waye bas the wrong s·ign, and in only one case is 
significantly different from zero at usually accepted levels 
The toe fficient for expected non-farm wage also has the 
wrong sign, and is significantly different from zero at the 
10 per:ent level in every case. 
Land is the only variable that has the expe ct8 d sign . 
ln only _one case does its coefficient approach statistical 
significance, and .then only at the 10 . percent level. 
The statistical results for the demand equations are 
reasonably good, both for total labor and hired labor. The 
coefficients consistently have the expected signs, and for 
the most part are significantly different from zero at usually 
accepted levels. The explanatory power of the models is 
reasonably high. 
ln Model 1, the coefficier 1gricultural wage 
and the product mix variable are s1gnificant at only the 10 
percent level. When education is dropped from the equation, 
both of these variables lack ~tatistical significance. More-
over, the size of the remaining coefficients change rather 
11 4 
S U ~ S l c'l l l i e' 1 1 j' . 
It secrns pos<:;iLlc thJt multi-collincarity i~ disturbing 
thc rcsults of l·iudel 1. Tlw simple correlation among it num-
bcr of the ind~pcnd c nt variaLles is rather high. Howevcr, 
Model 1 is ju<lgcd to bc satisfactory, for its coeffici ents 
have the: cxpectcd sign, anti the levcl of statisti c 0.l signifi-
cuncl! of the coefticients is reasonilbly good. 
The quality of rcsults for the demand equutinn for hired 
labor are comparable to those for family labor. lhe c xplana-
tory power of the modcl is somewhat less, but the statistical 
significance of the coefficicnts is somewhat better. 
Another interesting result for this region is the rather 
large elasticities obtained in the demand equations. These 
elasticities are markedly different than those for the other 
regions, a~d are substantially larger than those obtained 
from studies of the labor market in other countries. 
A Na ti o na l Mo d e 1 
As a further test of the model it was decided to pool 
the data from the four regions in arder to estimate a "na-
tional 11 model. This procedure is not appropriate, strictly 
speaking, since the results with tne regional models indicate 
that tnere are differences in the underlying structure. How-
ever, ~here appears to be identification problems with at 
least some of the equations in the model. On~ source of an 
identification problem may be the absence .of sufficient vari-
ance in some of the variables in the modcl. An adv~ntage of 
l l 5 
lebl r 3- lS . S tatl s t! c11l '" "~u lt ~ f c r lh<.' Corn!' 1 r i ·' I ',l!r: tor : ':.tr uc tural Su11 1d y ÍQL111t l o n 
l o r Íll"' ll / ~ ~ · · n r. l'•-111n ·.·. • nn C:...r: ff l :: lo· nt>, S la nd .-.rt1 lrror r, f í:~t\c:i.,l('S , 
t V a 1 u e '· , I' · , r V a 1 u e ~ , l o "s t 11 n t T t• r n , M11l e r• .. r " 1 11 t l o n e o e f f 1 e 1 <.' n ~ s. 
Statcs ui Vlo Gr J n dr do S ul 11nd Santa Cat arina. 
R<.'9rcs sl on 
Cocffld en t s (1) 
Standard [ r n • r (2) 
J tems t V"' l U (' s ( J) Hod" l 1 Hodel l. 1 Mo de 1 1. z Mo de 1 1. 3 
w 1 . 4 024 - • 7859 . 4 7 4 4 -.89S4 
2 ( . (i 1 'l 1 ) ( . 7 32 3) (. (,(i 34) (.7719) 
· J .6~0ú 
-1.0732 . 71 s 1 - l. 1 'j')') 
T 1 • 1 39 3 . 1 3913 
2 (.o )(•2 ) (.0 3:.3) 
3 3.647l•• 3.9!.SO•• 
E 1 -.0620 . 0766 
2 (. 1765) ( . 23SS) 
3 - . 3 7 s l . 3252 
"o 
1 
- . 32 26 -.34211 
- . 31 30 -.3547 
2 (. 108!>) < . 1-1 ao ) (. 1043) ( . 14 1 5) 
l - 2.9721° -2.3170• 
-3.00 19* * -2 .scc, 1• 
Rz 
. 6404 .2856 .6403 .2887 
r 6.233°• 1 . 999 8.901 .. 3. z 4 7 " 
df ( 4' 14) df ( 3. 1 s) df(3,1S) d f ( 2. 16) 
Constant Tcrm 2. 2 986 1. 8879 2. 31 77 1 . 85 lo 
Correlat1on Coefflcl c nts 
Varlables Qs f w T E Wo 
Qs 
f - • l 507 . 6330 . 1293 -.482 1 
w "4 706 . 1414 - . 1 396 
T • 1260 - • 00 70 
E - • 182 5 
"o 
Notes: •• D!' notes coefflclent sl9nlflcantly dffferent from zero at pe rcent 1eve1. 
• Oenott's coefflcient slgnlff c antly di ffcrent from zero at 5 percent 1eve1. 
o Denotes e oe ff 1 e 1 e n t si gnf f1 cant ly d1fferent from zero at 10 percent levei . 
1 tems 
w 
T 
li o 
R2 
F 
11 6 
S t a t t s t 1 ra l n e s u l t s f o r t h e C o mr.ie r e t.l 1 '.,e e te r : S 1 r l' e t v r a 1 S :i p p 1 y ( <t v a ti o n 
f o r li 1 r f' d L ;l b o r . fl e 'I r e s s 1 o n Coe f f 1 e t i: n t s , S ta n d J r d ( r r o r o f E s t 1 r •. 1 t e s , 
t Value~, fll, F Valu c ~, ConstJnt lcrr.i, and Corrcl~tlon Cocfflclent~ . 
States oi Rto Gr~nde do ~ui and ~ijnta Catarina. 
Rcgrf'Sslon 
Coefflcients ( 1) 
Standard [ rror ( 2) 
t V.ilves ( 3) Mo de 1 1. 
1 -.3334 
2 (3.3J34) 
J - . 1000 
1 .3576 
2 (. 1948) 
3 l.OJ~s · 
1 1.2093 
2 (,5902) 
3 2.0488~ 
.3578 
2.71l5º 
df(J,15) 
2 
Motle 1 s 
l. 1. 2. 1 
-3. 2Hl 
( 3. 1 2 fl 7) 
-l.0378 
1.1192 
(. 62 7H) 
1. 782!> n 
.2225 
2.2'10 
df(2,16) 
Mode 1~ 
1 . 2. 2. 2 
-4 .4433 
( 3 . 60 30) 
-1.2332 
.2432 
(. 1920) 
1 . 2G69 
1. 091 G 
(.5663) 
1.9 276 " 
. 41 31 
J.520• 
df ( 3. l 5) 
Hodels 
1. 3. 2. 3 
· 6.13265 
(3.1272) 
·2.JrJ29• 
1. o 190 (. s 7 3 3) 
l . 7 775 .. 
. 3543 
4 . 309 • 
dfl2,16) 
tonstant Term 2.2Jl8 1. 3550 . 280 7 - . 5 312 
Notes: 
Varlables 
Q' h 
w 
T 
Correlatton Coefflclcnts 
w 
• . 2779 
T 
• 4 26 l 
-.4706 
w 
o 
.41 63 
•, 1396 
•,. 007 
u Denotes coefflclcnt s1 gnl f1 cantly d1 ffercnt from zero at percent level. 
* Denotes coefflc1ent s1gn1f1cantly d1ffcrcnt from zero at 5 percent levei. 
0 Denotes coefflc1ent s1gnlf1cantly dlfferent from zero at 10 percent levei . 
l l / 
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4 . fi060•. 
2. 165? (.or, zo 
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10.0!>0 .. 
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-4.4757 
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·1.1 33 7 
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.6Z99 
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df(J,15) 
- . 5483 
Corrclall~n Cocfflclcnts 
o, w T 
•• 3 i6 7 .7492 
-.4706 
lllrcd LalJor 
-r:-z:-1 2 . 2 • {.J 
-51 . 703 
( 1 7. 4 ~ ' ' ") 
-2.9693" 
. 44 ll 7 
( . 1 0211) 
2.1\~.43• 
9. 1401 
(2.6692) 
J.4 24)•• 
B, 611 5 
(3.0:17J) 
2 . 0352* 
. 5772 
4.778• 
df(4,14) 
-31.9493 
e 
.44n 
. 141 4 
- . 1260 
- 30.2443 
( 13 .2'i 1 7) 
-2.2 023 • 
. 306 3 
( . 19o1 ) 
1.5457 
3.8807 
(2.0197) 
1. 9215° 
. 4124 
3.510* 
df(3.15) 
-15.43)1 
X 
-.4995 
. 8894 
. 5532 
- . 3042 
~otcs: ••Denotes cocfftctent st9ntftcantly dtfferent from 1ero at 1 percent levei . 
• Denotes coefflclent st9nlflcanlly dlffcrcnt from zero at ~ perrent levei. 
•Denotes coefflclent slgntflcantly dtfferent from zero at 10 pe i cent levei. 
11 fJ 
p o o 1 i n g ü l ·1 o f t li e o b s e 1 • v i1 l i o n s i n t o o n e n Cl t ; o n a 1 rn o d e 1 ; s 
t h J t i t d o e s e o t;i 0 i 11 e a \·1 i ri e r r êl n ~e o f v a ri º t i o n ; n t h e o b -
s f:: r v e: d v a r i a b 1 e s . I f t h e i d e n t i f i e i.1 t i o n p r o b 1 e ri1 i s d u e t. o 
lack of varian ce in the variables, this procedure ma y result 
in the identification of the undcrl y ing structural parametcrs, 
even though the resulting 11 structure 11 is an ill-defined com-
bination of the structures postul~ted to exist at a lower 
1evel of aggreg.a tion. The purpose of this experiment, however, 
~as to throw sorne light on the nature of the aggregation 
prob l e1n. 
The results from this pooled model are presented in 
Tables 3-18, 3-19, and 3-20. They are somewhat similar to 
those obtained for the individu~l regions. The supply of 
ta m i 1 y 1 a b o r e q u a t i o n d o e s r e a s o n a b 1 y \·J e 1 1 , b u t t h e r e s u l t s 
for tlie supply of hired labor and the deinand equations are 
again poor. 
Model l of the supp1y of family labor equation has co-
efficients which have the expected sign, except for land. 
Two of the coefficients are significantly different from zero 
at the 5 percent level. and one is significant at · the l per-
cent level. Only the coefficient for education is not sig-
nificant at even the 10 percent level. Despite the signifi-
cance of the individual variables, the explanatory power of 
the model is relatively low -- a coefficient of determinatio1 
of only .15. However, the F test gives a significant result. 
When the education variable is omitted from the ~quation, 
the results are practically the sarne. The coefficients suffer 
11 9 
v e r y 1 i t L l e e l 1 ll n '.) C: l' i t li l: r i n r, ·; l e: o r i 11 ~~ t J t i s ti e i.1 1 s i g n i f i -
1..l!rtcc. Tl1 e Rí.'. c:ec1 i nés ~0111ewl:a t, ho\:c:vcr. 
r h e . r e s u 1 ts f o r t h e s u p p 1 y o f h i r e d l a b o r e q u a t i o n a r e 
the bc: '.. t obta i n ~ d wi th any of the set.s of sarnpl e da ta. The 
; d e n t i f i e a t i o n o f t h e p il r u rn e t e r f o r t h e a g r i e u 1 t u r a 1 1-1 u g e 
v J r ia b l e a P p e a r s to b e s o me \'.J h a t s t . r o h g e r , b u t t h e i d e ·;, t i f y i n g 
r o 1~ e r o f t h e rn o d e l v i s - a - v i s t h i s e q u a t i o n s t i l 1 a p p e a r s t o 
be relatively weak. The coefricient for the agricultura l 
~1 .age vtiriable has the correct 'sign for tbe first time ., but 
it js not statistically differcnt from zero. The coefficient 
for t~e expected non-farm wage still has the wrong sign. 
lhe land variable has a coefficient that is significantly 
different from zero at the one percent level. Moreóver, 
thi~ variable appears to be necessary in arder to obtain the 
expected . s .ign on the coefficient for agricultural wage, de-
s~ite the fact that the sign of the caefficient is contrary 
to a priori expectati?ns. Note that the presence of educa-
tion in the demand equation is also necessary. 
The demand equations have some of the sarne problems 
associated with them as were found in other regions. The 
e o e f f i e i e n t f o r t h e a g ri eu 1 tu r a 1 w age v a r-i a b l e e o n si s te n t 1 y 
has the wrong sign~ and in the present case is significantly 
diffe.rent from zero in every model. Land· per farm has the 
e~pected sign, and js highly significant. Education also has 
the expected sign, but the coefficient is not significantly 
diff~rent from zero at usually accepted levels. The product 
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T.ilo1o 3-16. St'oll. \tfcal Íll''>ults for t h r• Coml'1err_fal ~cctor: Structural ', opply triua~1or> 
f o r 1 ll ', f 1 y ~;, l.r1 r . f1 • • 'l 1 r. ~ s f t "' ( u '! f li L 1 tr• t '• , e;. t a n d .1 r ri l r r 11 r o f 1 ~ t t ma t" s , 
l Valu .. •., R, í Vo\1111· \ 1 Cort~tant lt:rm, ant1 Cur relo1tlon (l)pff1c1C' n t~. 
llr•z1 I : ~cvcn '.tat e:. l•on lt!d, 
1-l' gr<' s ~ 1 ,,., 
Coefftrlcnt •. ( 1 ) 
Standard ErrCJr ( l) 
1 tcl'IS t Valuc~ ( 3) ~:ode 1 1 HodC'l 1. l Hodr.1 1. 2 Model 1 . 3 
----· 
w 1 1.fi72l • (ií,1)9 1.737U . 7496 
2 (.(.)1~) ( .401'1) (. (i 9 )9) (" . 5803 l 
3 2.6-182° 1. 391 ( 2.4901" 1 . 2 7 4 3 
T 1 .OM9 .0771 
2 ( .03~·?) ( . O Jl t:) 
J 2.364.l• 2.4669• 
[ 1 - . OR21 • 06!'.4 
2 (. 0991 ) (.079 2 ) 
) 
-.62k2 .8260 
wo l -.5600 -.2828 -. 5k69 -.296 7 2 (. 1803) (. 14 09) (.20S'J) ( • l 7 4 3) 
J -3.1061 .. - 2 . 00 7.,. z. 8506"' -1.70 26 ° 
R2 • 1495 . 0085 . 1201 .0523 
f l.JRJ* 2.525n J.549• 2. 181 
df(4,77) df(l. 78) df(3,7B) df(Z,79) 
Const.snt Te rm 2. 7 789 2.6426 z. 76 35 l.6983 
Correlatlon Coeffi ci r.nts 
Vart.blçs Qs f w T E 
"º 
-.0848 . 1195 .1454 -.1819 
· 1 -.0876 • 3483 .9242 
.3123 .0774 
• 1833 
Note~: ••Denotes coefflcicnt slqnlficantly differ~nt from zero at 1 percent levei . 
• Denotes coefflctent stgnificantly differcnt from zero at 5 percent levei. 
• Denotes coefftctent slgnlflcantly dtfferent from zero at 10 percent level. 
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Correlatton Cocfftctcnts 
Varlobln os h w T 
.2412 
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T 
• 55 71 
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HotP.!.: •• Ocnotes cocff1clent sl9nlflc&ntly dtfferent from zero at 1 percent levei. 
•Denotes coeff1c.lt'nt st9nlftc.rntly dlfferPnt from zero at 5 percent levei. 
•Denotes coefftclent sl9nlflcanlly dtffercnt from zero at 10 perccnt levei . 
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df(3,78) 
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E - . 1752 
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Notes: •• Denotes coefftctent stgnlftcantly d1ffe rent from zero at percent 1eve1. 
• Denotes cocfflc1cnt slgntftcantly d1 fferent f r o01 zero at 5 pcrccnt 1eve1. 
o Denotes coefftcicnt stgntf1cantly di ffcrent from zero at 10 percent 1eve1. 
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rn i x v 2 r i a b 1 e h a s t h e vJ r o 11 g s i g n , li n <l f o r t h e mo s t p a r t t h e 
coefficient is not st~ti~tically significant. 
This experiment suguests thJt there is little to be 
gained from further exploration of the national model by the 
use of more cornplicated aggregation procedures. The results 
further suggest that lack of variation of the observed vari-
ables within rcgions may be one of the reasons for the appar-
ent identificat~on problem, although its importance does not 
appear to be great. 
Some Concluding Comments 
These final comments on the statistical r~sults are 
directed primarily to those for the commercial sector, al-
though they have some relevance for the results for the sub-
sistence sect6r also. The statistical results obtained pro-
vide only.11mited support for the models tested. Put differ-
ently, the empirical work has been only mildly successful . 
lhe objective of the present section is to speculate a 
bit about some of the reasons for the failure to obtain better 
s ta t i s ti e a l · r e s u 1 t s • Amo n g t h e f a e to r s· w h i eh ma y b e a t w o r k 
are the following: 
1. The data may be inadeguate. 
The sample was relatively small for a country as large 
as Brazil. ln some cases (Minas Gerais. for example) it was 
limited to only part of the state~ thereby limiting the vari-
ation in the variables. 
1 2 4 
T l 1 e s e. m p l e i t ~ e 1 f \·1 <.1 '. <l (; -; i g r1 e.: J v1 ~ t h e d ri! . H o vi e v l! r , 
t h <: cJ a l il \·1 t: r e e.e; 1 l e e u~ d i 11 J r e r i o d c1 f e o n s i rl e r a b l e s o e ic1 1 
z. r, d p o 1 ·j . t i e a 1 u r; 1· e s t i n C r l1 z i 1 , a n d i n a r e r ·j 0 d i n \·1 h i e li i n -
f 1 a t i o n \·/ a s v e r Y l 1 i <J h . T h i s e o m p 1 e x o f f a e t o r s m a y h o v e 1 e d 
to i n e u r r e e t a n s 1·1 e r s i n e o rn p l e t i n g t h e o r i g i n a 1 q u e s t i o n n a i r e s . 
T h e d a t a 1·1 e r e e li r r~ f u l 1 y e d i t e d b y t h e a u t h o r p r i o r t o 
u s e i n t e s t i n g t h e rn o d e 1 s . I n f a e t , a 1 mo s t a y e (1 r v1 J s s p e n t 
in verifying, correcting oGv ious errors, and discarding ques-
t i o n ri a i r e s t h a t 1·1 e r e o b v i o u s 1 y u n u s a b 1 e • I n a d d i t i o r. , t h e 
decision to group the data into micro-regions was based in 
part on the desire to reduce some part of the ' random varia-
tion in the data. Despite these efforts, the data may still 
be subject to serious deficiencics, although there doe s not 
appear to be any systematic bias in thern. 
2. The m~asurc~ent concepts may have serious deficiencies. 
A theoretical model typically specifies rather precise 
concepts of variables. ln fact, one role of theory is to 
help in this definitional process. Hence, the theory itself 
is a guide to meisuring incarne, to measuring technology, and 
to measuring other concepts and variab1es. 
A problem arises in almost all empirical worK in that 
the concepts used in obtaining the data, or in the measurement 
process, do not always match the ~oncepts imp~ied by the 
theory. This is especially a problem when, as . in the pres~nt 
case, attempts are made to use data generated for another 
P u r p os e . . I n s u eh e as e s t h e r e e a n b e a w i d e d i ver g e n-c e b e t w e e n 
t 1i e o 1 · y l'l'J u l d s ti ·.1 'J t ~ ::.. t . T li ·j ::.. i s i1 p rril, l e: rn o f '... I' t: e.. i f ; e. d t i o n , 
a n d e <1 n 1 e: J d tu s p e e i f i e J t i rJ n b iri s ·j n e: s t i 111 i.l t i n <J t li e p t1 r a rn e -
t e r s , J s \'I e 1 l ci s l J e k o f s t a l i s t i e u l s i 0 n i f i e i1 n e e f o r t h e 
cot!ffi cic 11t s . Th P. poinl in thc l ci t ter case i 5 that t he data 
just do 11ot provide a very good tcst of t.he 111 ocl el or tlie ory. 
!\ n e x <} rn p l é o f t h i s p r o b l r. m i n t h e p r e s e n t s t u d y i s \·li t h 
thc rncas ur e111cn t ei f non-farm incorne . One v/Ould like to havc 
sorne 111eas ure of tlie wag es in immediate cmpl oyment a lt e rnat ives 
for the members of th e agri cultural 1 abor f or ce . ln th e 
a bsen~e of such data, it was postula ted th at the local mini-
111 um 'vi a y e \·ia s p e r t i n e n t , a n d t h ·i s \'/a s e o n v e r t e d to a n e x p e e t e d 
income concept by weighting it by the fraction of employment 
in th e non-farm sector. This may or may not coincide with 
the concept suggested by thc theory. 
3. Multi-collinear ity may have been a problem. 
If independent variables in an equation are highly cor-
related with each other, there is a statistical problem in 
separating the individual effects of the variables. This is 
a classical problem in estimation, especially when it is 
neces·sary to use data generated by the economy to test the 
theory. One effect of inter-correlation is to bias the 
standard errors of the ~oefficients upward. Although the 
coeffi"cients themselves are unbiased, they tend to be uhstable 
in the pre sence of inter-correlation, and one's confidence in 
~h~m as P~tim~tP~ nf the true oarameters is lessened. The 
--·····---- ""'I"• -· ·- - · - - 1 - · - • -
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iJrd bias in lhe stéJ.ndard errcr:; rnay leê1d to statistical ur 1~ 
inferences that the coefficients are not stati$tically dif-
fercnt from zero. This rnay ~xplain some of the lack of sta-
tistically significant coefficients in the present research. 
Cross-section~l data typically give rise to fewer 
prohlems of inter-córrelation than do time-series data. 
F 0 r t h e mo s t p d r t t h a t w a s t h e . .e a s e i n t h e p r e s e n t s t u d y . 
However, there were cases where inter-correlation was high. 
ih e s e 1·1 e r e p o i n t e d o u t w h e n i t w a s t h o u g h t to b e r e 1 e v a n t , 
and the matrix of simple correlation coefficients was provided 
with each set of statistical results. 
4, Identification problems can also cause poor statistical 
rcsul ts. 
If an equation (or more precisely, the parameters in an 
equation) are not well identified, they may either have co-
efficients with the wrong sig~, or coefficients that are not 
statistically different from zero. Both problems arose in 
·the present study, and appear to be at least in part a result 
of identification. problems. 
ln the final analysis identification is a problem of 
both model specification and the data. From an a priori 
standpoint, the role of the model is given most attention. 
ln that sense, the identifying power of the models used in 
t h e · p r e s e n t · s tu d.y , e s p e e i a l 1 y f o r t h e · e o mm e r e i a 1 · s e e to r , w a s· 
not particularly strong. Variables that were needed for 
identifying power were not expected to be particularly strong. 
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llo1vcv c.- r, eve:n ir1 c ase:s \'1h e: 1·e a modcl hl!s adeciuate 
; d e: n ti f y i n CJ p o ~·: e r f r o i~i a n il p r i o r :-; ta n d i: o i n t , i t s i J e n ti f y i n g 
p o 1·1 e r m u y b e l o w i n p r a e t i e e b e e l\ u s e o f s t a t i s t i e a l p r o b l e 111 s • 
For exa111plC', the identifi cti tion of the para me ters in a par-
ticular equdtion may be dcpcndcnt on a variable in ilnother 
equotion of the model having a statistically significant co-
·e f f i e i e n t . I f t h a t e o e f f i e i e n t s h o u 1 d n o t b e s i g n i f i .e a n t l y 
diffcrent frorn zero, either because the variable itself did 
not ha ve much var iation within the sample, or because th e 
variable was highly correlated with anothtr, the ex post 
identifying power of the model may be weak. 
ln the present case the demand equations in general 
appear to be rather poorly identified, · as well as the supply 
equation for hired labor. These may be problems of both the 
model and the data. 
Two e~periments with the models were performed in an 
attempt to gain some insight into this problem, and possibly 
to solve the·m. The first was to fit the model to the pooled 
data from all four regions. Since this procedure introduces 
a much wider range of observations on the variables, it was 
expected that it might indicate whether the basic problem 
was with the lack of variance in the data. 
The 11 national 11 model did not produce substantially better 
results. the demand curve continued to have ~ positive 
slope, and . although the coefficient on the agr.icultural 
education variable is positive, it was not .significantl.v 
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d i f f e n.: n t f r o 111 zero . f·l ore o v r. r • t li e e o e: f f i e i e n t f o r t h e ex -
p e e t e d no n - f J r ai \ / ~ g e v a r i a b l f; r e: m ti i n e:: d p o s i t i v e • H e n e e , 
u s i n g t h e w i d e r t· a n g e o f d a ta d i d no t u p r e ar to h e 1 p i n a 1 -
lcviuting the identification probl e m. 
T h e s í:: e o 11 d e x p e r i m 2 n t \'I a s t o i n t r o d u e e a p o p u 1 a t i o n 
density variable inlo the supply equation for hired labor. 
Although nvt an implication of the theory as th e decfsion 
models were derived, a comparable variable (civilian labor 
·force) has been used with success in ti me series studies 
h' l1ich po~e a sec.toral ailocation question to the supp1y rnodei. 
{That is, given the size of the labor force, what is the 
a111ount of labor suppl ied to a given industry under various 
conditions.) 
lhe introduction of this variable improved t i1e statisti-
cal r esults in only one case -- Minas Gerais and Espirita 
Santo, and in that case it improved only the supply equation, 
with the demand equation remaining unidentified. Since in 
a sense it represents one of the few pieces of evidence on 
the supply equation for hired labor, it is presented here in 
the form it was estimated from the two-equation model of the 
hired labor market: 
QH = - 1.8507 + 2.3410W + l .0863T - l .3421Wº + l .5168P 
(1.5567) (.3008) (.~459) (.3825) 
·1.5038 
R2 = .5893 
3.6106** - 1.5866 
F = 5.022*(4,14) 
3.9654** 
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Thc co e f fic i ~n ts a l l have th e expec tcd si~n, and t wo 
of th cm ar e s ignifi ca nt l y dif f2r ent fr om ze ro at the one 
per e e n t l e v e l . T h e t \:O e o e f f i e i e n t s t h a t ar e no t si g n i f i -
cantly dif f erent from zero a t usu a lly acceptable levels are 
substanti ally larger than their standard errar, giving one 
some confidence in them as point es timates of the underlying 
population parameter. 
5. There may be de ficienci es i n the t heory . 
The purpose of confronting hypoth es e s of economic be-
hav i or with data, of course, is to test the underlying the ory . 
• If t he statistical results are poo r , in the sense that the 
model does not explain the data very ·well, or the coeffi-
cients of the hypothesized variables are not significant, in 
principle one is inclined to rej~ct the theory as either 
being incorrect or incomplete . The decision is not so clear-
cut, however, when one has questions about the underlying 
data, or when other statistical problems such as inter-
correlation arise. 
There i s another problem, however. At some point the 
model (and the theory which it implies), has to conform with 
the reality which it attempts to explain. ln other words, 
some attempt has to be made to include institutional restric-
tions in the model, and to account for the nature of economic 
' forces that are known to be at work. Efforts were made · to 
· account'for su~h factors in the present case, esp~ciallj in 
the · efforts t~ . devel .op models that would be releva~t when 
markets are imperfect. 
l 3 (J 
T h e r r i ., e) 5 l' 11 '.::; (! ·j n \•J h i e h t 11 (: mo cl (! r :. m ti y lH~ i n :: o rn p l e te 
0 r i na p p r 0 IJ ri J te , h ri 11 e ver , e s p e e ·j a 11 y "f 0 r t h e: e 0 n11i1 e rei t: 1 se e -
tor. Tht poir1t is thll the models u~eu are specified almost 
e n t i r e i y o n l o e a 1 e e o 11 o rn i e e o n d i t i o n ~. . F o r e x a m p ·1 e , t h e e x -
p e e t e d n o n - f a r rn v1 a g C! i ~ u a s e d o n n o n - f a r m 111 a r k e t e o n d i t i o n s 
expected to prevail in the micro-regions. It is known, 
howevcr, that rural-urban migrati~n in Brazil tends to be 
ovcr long distances, and that in addition, there is a sizablc 
component of geographic migration that is of a rura1-rura1 
nature. ln this case, the alternative wage to the local 
a g r i ·e u 1 t u r a 1 w a g e w o u 1 d b e e i t h e r t h e r u r a 1 \·/a g e i n t h e d e s t i -
nation · region, or the non-farm wage in that region, or a 
combi~ation of the two. 
The diffic~lty in specifying such a model is that suf-
ficiently precise information on the direction of the migra-
tory flows is lacking to measure such a concept of non-farm 
income. The region where it is thought to haVe been a major 
problem is Region 2: Minas Gerais and Espirita Santo. This 
region has experienced a substantial economic decline, and 
the exodus from the rural areas has been to the non-farm 
sector in Sao Paulo, and to agricultural regions in the Cen-
tral West states of Goias and Mato Grosso. This may explain 
the p·oor s·tatistical results for the supply of family labor 
i n t h a t re·g i o n. 
Another example of the sarne kind of problem is the 
pos~ibility of ~ .technology variable in the demand equation. 
l 3 l 
1 e v e l o f te e 1: nu 1 o g Y \-1 as j u d g e d to b e f a i r 1 y u n i f o r m \'I i t h i n 
t h e s e v e· r a 1 r e O i o n s . ll o IF.! v e r , t h e p o o r r e s u l t s f o r t h e d e m a n d 
eq uJtions in Sa o Paulo may be a result of t h~ failure to in-
clude such a variablc. This is the one state where sub ~tan ­
ti a l differe nccs in t cc hno logy may exist. The failu re to 
; n e l u d e sue h a v ar i a b l e n1 a y \li e 11 ex p l a i n t h e r a t h e r p o o r 
res ul ts. 
Finally, the migration problcm which is inherent in the 
labor supply-dernand problem almost inevitab1 y involve s an 
adjustment mechanism, since labor does not tend to change 
its employmcnt instantaneou~ly in response to changing econ-
omic conditions. This is especiaJly the case when change in 
employment involves a geographic change in residence, as it 
so often does in leaving or entering agriculture. 
Such adjustment models have been successful in explaining 
time series variations in agricultural wage rates and agri-
cultural employment.i/ They have not been necessary in previ-
ous models which have explained the geographic pattern of 
agricultural wages and employment, in part because the pattern 
which results tends to be quite stable exactly because of the 
need to use an adjustment mechanism in explaining the time · 
' . ' series data. 
4 ls - · f t 2 / f . eh t r 
- ee the references -1n ootno e _ o ap er . 
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The sp ec ific a t.i o 11 o f an Jdju :> tme nt 111echani s m might have 
i 111 p r ove d t h e rn o d e l ~ f o r t h e p r e s e n t s t u d y , d e s p i te t h e a b o v e 
e o r11111<"! n t s . H o v1 e v e r , i t \'/o u 1 d h a v e b e e n i m p o s s i b 1 e t o t e s t i t , 
sínce the avuilable data refer only to one cross-section of 
the labor market. 
CHAPT[I ~ IV . EU11~UMIC AtJD Pl)LICY HlfJLICATIO i1S 
Despite t!1 e: fiJct tl1iJt thc slati~tical re~ults \'/ere not 
uni f o rm 1 y g o o d , J n a t te rnp t i s ma d e i n t h i s eh él p ter ! o dr a\'/ 
ou t t h e e e o no r.i í e i m p 1 i e ll ti o n s o f t h e s ta ti s ti e a l r e s u 1 t s , a n d 
to us e them in deriving policy i mp lications. For the most 
part the analysis will be limited to models which did pro-
duce acceptable statistical results, although the implications 
. 
of non-significant coefficients are also considered. 
T h e e h a p t e r i s i n b a s i e a ·1 l y t "''o · p a r t s . T h e f i r s t p a r t 
considers the results from the subsistence sector. The sec-
ond part considers the results from the commercial sector. 
A summary, the major conclusiuns of the study, and suggestions 
for future research are included in the final chapter. 
Models for the Subsistence Sector 
Although theoretical work with subsistence agriculture 
has been rather extensive, very few attempts have been made 
to test the models · with data. One of the goals of the 
present research was to test at least one formulation of those 
models with data from Brazil . 
. The test ~rovides reason~ble st~o.ng support for the 
model postulated. Two of the four ·variables tncluded" in the 
mo d.e l h a d e o e f f i e ; e n t s t h a t w e r e s i g n i f i e a 11 t 1 y d i f f e r e n t f r o m 
zero at usually accepted levels in three of the four regions, 
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the et.pect<:tl ~.i:,11 011 its coe:ffi( ·ic:nt.êJ11d tli<: co~ffic..ient was 
s i 9 11 i f i e ti n t 1 .Y d i 1 f e r e 11 t f r o r.1 z <! r ú iJ t t h e o 11 e - p e r e <! n t 1 e v e 1 
i n o 11 e o f t h e: 1 0 u r te: :.: t s <J f t li e 1110 ti e l . T h r:: r e v1 i.l s o n 1 y o n e 
v a r i a b l e f o r \'I h i e h 1 i t t l e o r n o $ t a t i ~ t i e a 1 :; u p p o r t \·/ a s o b -
tclin ed. 
Ata someHhat diffcrent leve:l, one 1ai1intained hypothe sis 
of the prese~t study is that th c beh~vior of thc subsistence 
sector and the con11nel·cial sector is fund;.imcntally <lifferent. 
For the first tase one equation suffices to de~cribc the 
amount of family labor thal is employed on the farm. In the 
s e e o n d e a s e a t 1·10 - o r t h r e e - e q u a t i o n d e ma n d a n d s u r p 1 y f o r m u -
lation is needed. 
lhe statistical results suggest that the data are in 
. 
agrcement with the maintained hypothesis. They are sugges-
tive only, however, because it is not clear that the tests 
.performed are entirely adequate to test the hypothesis. The 
fact that the su~sistence model explains the data reasonably 
well for farms that do not hire labor does not refute the 
hypothesis that a two-equation model would not do the job 
as wel l or even better. 
A limited test of this hypothesis was made in the course 
o f t h e s tu dy • T h e r e d u e e d f o r m to r em p l o y me n t o f f a mi 1 y 
labor in t~e commercial sector approximates the complete 
model for the subsistence sector. lhe fact that the sta-
tisti cal results for this equation, when fit to data from 
f J ,. 111 '.> t h <.1 l 1 ii I' l' li.d• t i r , ~ r e: (] u i te p C• o r , 1 '... i n d i e 1:1 t i v e t h a t 
tli l.! 111odel \J011ld nol l>e uf 11i u c l1 val11c: f <.11' this sec tor. The 
f () e t t li a t t li e r· e s u 1 t s w i t h t h e s o lll r1 mo d e l li p p l ; e d t o f e) r 111 s 
\'I ti i e 11 d a n o t li i r e l " b o r \·/ e r e ~ u b s t a n t Li 1 l y b e t t P r s u g g e s t s 
t h i:1 t t h e r e i s a d i f fe re n e e i n e e o 11o111 i e b e li a vi o r . 
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One rJther discouraging aspect of the models for the 
subsistence sector, üt leust in the for m in \'Jhich they were 
tested hercin, is that they are not p0rticularly rich in 
policy implic a tions. As forrnulatcd, tlie model is basically 
a supply of labor or employment model. Since the mo<.lel at-
tempts to say something about the level of employr.lent, it 
has some value for that purpose. Out drawing quantitative 
or analytical implications about labor incarne or the real 
11 \'!age" of the family labor is more difficult. Within the 
context of the model as developed, one could make inferences 
about this variable only by returning to th~ production func· 
tion and estimating output. Since the production functions 
have not been estimated as a part of this study, this kind 
of analysis is not possible. 
lhe elasticities from Model 2, the best from a statisti-
cal standpoint of those estimated, are presented in Table 4-1. 
These elasticities are the basis of the discussion which 
follows. 
Befor~ discussing these elasticities and their implicá-
tions in more detail, the farm size variable merits somé dis-
cussion. The statistical results indicate that, at least 
Table 4-1. El asticities from the Subsistence Model, Four 
Regions of Brazil. 
1 3 6 
Maximum 
Physio1ogica1 
Quantity of 
Labor 
Available 
Education Inventory 
of 
Assets 
Pernambuco and Ceara 
Minas Gerais and 
Espirita Santo 
Sao Paulo 
Rio Grande do Sul 
and Santa Catarina 
L 
.68** 
.88** 
.78** 
.97** 
Source: Table 3-1, Chapter III. 
E V 
-0.06 • 1 6 
- .18** .21** 
.20* . o 1 
.41** .00 
Notes: l. A double asterisk (**) indicate~ the estimated 
coefficient was significantly different from 
zero at the one percent level. 
2. A single asterisk {*) indicates the estimated 
coefficient was significantly different from 
zero .at the fi ve percent 1 evel. 
1 '.) / 
A se cund exp l an at i on , un J perh aps t i1 c mu i-e pi a usi bl e , 
i s t-li a t t hc f ailu rc t o ob tain a s i gn i f i cant coe ffi c i cnt on 
tli c vJ riabl e is a rcs ult of an a ggr egat i on pro bl ei:J. Th e 
s il m p 1 e e o n t J i n s f a r rn s \.,. h i eh pro d u e e a w i d e rang e o f e 1· o p 
anc1 liv e st oc ~ ac tivit i e s , wl1ich vary a grea t dea l in th e ir 
lill>or requir ements . If more inte nsive operati ons tend to be 
as so c i a t e d wi t h smJ ll farms, and vice ver~a, th en we would 
not expect to find a relationship between labor us ed and th e 
size of thc farm, at least as postulated by the model. The 
tendency to obtain a negative coefficient on the size vari-
ablc, even though it is not significantly different from zero, 
is suggestive of this kind of a phenomenon. To avoid this 
problem it would be necessary to fit the model to data from 
farms that are more homogeneous with respect to their produc-
tion enterprises. 
l/ O n e e o n u n d r u m o f t h e a g r ; e u 1 t u r a 1 d e v e 1 o p me n t p r o e e s s i n 
Brazil is the tendency for there to be unused land or even 
relatively small farms. This lias been observed in the 
poverty-stricken Northeast and the cocoa region of Bahia. 
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Th12 strun Sjc'... t v0 riJb .. l t.: i n t 1~ ., • 1 t._ noJc· 1 \': J s l ~ 1 t: r:ia xi mu111 
quc.Jntit/ of l is L r) r ~ v u i l ;1 L ·1 í: or. lhe f ._t l ' I:! • L . T h t: simple cor-
r e l .J ti o 11. b 8 t \'ll! 1 .. : n LI 1 i ::; V é: I' Í ;1 b l ~ a n d t ;, e ~ 1110 u n t of labor actu-
a 1 l y u s e d i s q u i t e h i y h ( '.J I' (' J t e r t h o n • ~ e x e e p t i n t h e No r t h -
eJst). and l1 e rice Vi.lriations in the vari<.;l.Jle cun explai11 most 
o f t h e v l! r i J t ·j o n s 1 n t h e d e p e n d e n t v a r i a b l e e v e n i f i t i s 
t h e o n 1 y v a ri a b l e i n t h e 1110 d e 1 . T h i s i n d i e a te s t h u t , '"' i t h 
t h e ex e e p ti o n o f t h e tJ o r t h e as t , t h e f a r m s te n d to use a l l o f 
the filmily labor they have av ai lable to them in farm activ-
ities. lnsµect ·io11 of the data also reveals tl1is to be the 
case,- since in rnany cases the level of employment is identi-
cal to that available for farm activities. 
The finding that the availdble labor is being ~sed al-
most up to the maximum is suggestive of thP. niggardliness of 
their economic situation. It indicates that very litt1e time 
is being taken for leisure or leisure activitiest and that 
the family labor force must be used up to the maximum avail-
able in productive activities. 
The elasticities also indicate that any increase in the 
stock of labor, such as by the increase of family size or 
the addition of relatives to the family unit, would be used 
in large part for productive activities. These elasticities 
range from .68 in the Northeast to .97 i~ the South. They 
indic~te t~at·if the supply of famtly labor avai)a~Je were in-
creased by 10 percent, for example, the labor used · would . increase by 
6.8 percent in the Northeast. and by 9 . 7 percent in th~ South. 
l ., f ' 
· ' 
f '1 i 1 · 1 .i' . ' i ;· ' 1 1. ~ '. . . 
$ J 0 p i l li l U d ll d 1. l 1 r~ S OU l h , Í 1. i 11 C r hl ', (• ~> C Ili p l (J y Il i C íl t , 
lhe diff L·renc l· in rr ~· P'" nsc t o thi s v11rii.tble nia J hc 
arno11 q the rc1J i ons. F o t' ex J 111 p l e , t li e e n e f f i e i e n t for e d u e a -
t i o n \'/ a s n o t s i 'J 11 ·i f i e l1 n t l y d i f f e r e n t f r o 111 z e r o i n t h e 
Pernan1 buco and Cc;1ra (tlorthcast) groups. Thi s may. reflect 
the f.1ct that educationlll C1ttílinment is so low in that re-
gion, and conscquently that there was not enough variance 
in the variable to identify a significant relationshir. 
However, if the negJtive coefficient for that region 
is accepted as the probable direction of influence for that 
variablc, there is a consistency with the results for the 
East (Minas Gerais and Espirito Santo). Both regions are char-
act~rized by an excess of agricultural labor, and have experi-
enced sizatle out-migrations during most of the post-World 
War II period. If thi~ out-migration is viewed as a desir-
able' goal; then the statistical results indicate that an in-
crease 1n education can contribute to attaining that goal. 
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T 11 ~ e o e f fiei e n t s d o h •'• v e t h e ex p ~;!e te d si g n t h a t wa s 
p o s t u l a l e d i n t. h e e o n e e fJ t u .-, l rn ü d e 1 , a 1 t n o u ~l h i n il t l e a s t t 1·10 
o f t h e .f o u r r e ~ i o n s t h e r e l a t i o 11 s h i p i ~ r a t h e r \•/e a k • O n l y 
in the f1inas Gerais and Espirito Santo region was a signifi-
cant positive coeífici~nt obtained. This indic~tes that as 
incomes ri se, the families in that rcgion use even more 
labor on thc farm. Hcnce, within the range of the data, 
the families do not consume more leisure as their incomes 
ri se. 
Finally, the statistical results pr6vide some support 
for Johns·on 1 s fixed asset th .eory. The ability of the in-
cluded variable~ to explain the level of employment within 
agriculture suggests that the family labor is treated as a 
f i x e d a s s e t . T h i s i s a t l e a s t s u p p o r t i v e e v i d e 11 e e fCJ i · t . h ~ 
existence of sizable imperfections · in the labor market, a 
. 
basic pa~tulate of the Johnson framework. 
If the labor force is indeed 11 lôcked in" agriculture 
because of ihese market imperfections, some policy implica-
tions naturally follows. Gains in w~ll-being of rural work-
ers (at least subsistence farmers) could be obta~ned by re-
ducing the imperfections of the labor market. Oefinitive 
~ecommendations toward this end would require additional 
research which attempted to identify the nature of the im-
perfect.ions-. But policies such as educati'on,: which open ·a 
wider range of opportunities to the ·labor force,would be one 
possible measu~~ (and statistical support was orovided for . 
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tl1is in .1 t lc> ·~ ~. t one rc<1ion, as well as·suhsidics to facili-
ti!tC 111 ·i!Jrution ·lnd chan~: r s in employment. If part of the 
i mp e r f ~ e t i o n ·i s a r e s u 1 t o f r e s t r i e t i o n s to e n t r y i n o f f -
farm e111ploy111cnt., these al so should be reduced or el iminated. 
Mo~-~ for _!l1e Commerc ia 1 Sector 
The stdtist ·ical estimdtíon of the demand and ~upply 
equntions for family and hired lahor is implicitly a test 
of the underlying theory which led to the models. Unfortun-
ately, the statistical results do not providP uniform sup-
port for the theory. Moreover, it is rather difficu1t to 
know whether the problem is with the theory, or with the 
data and other statistical problems. 
Limited support for the theory was found in three of 
th f . . 2/ e our reg1ons.- However, in one region, the data did 
.not support the basic model at all, and in rlnother, it only 
supported the model for the supply of family labor. ln the 
region for which no support of the basic model was obtained, 
a modification of the model did result in a reasonably good 
estimate of the supply equation for hired labor. 
Put somewhat more positively, reasonable support for 
the supply of family labor model was obtained in three of 
the four regions. Support for the demand theory was provided 
i n t w o r e g i o n s , a n d fo · r b o t h t o t a l 1 a b o r · a n d h i r e d 1 a b o r . 
Somewhat weaker support was provided for the supply of hired 
labor model, since reasonably good statistical results were 
obtained in only one rcgion. 
f/The fitting of the national model is not treated here as a 
separate test of the conceptual model. 
l 4 3 
A n ü 1 p o r t c:i n L a s p L' e t o f t h e s u p p l y mo d e ·1 s t e s t e d h e r e , 
a11d '-til i1.qJCH· l.J11l d1:1Jt11· ture fro111 pr- evious ~lu11ies, was the 
prescn~e of the la11d variilhlP in the supply equation. Only 
limited support wa s provided for this variable. Its coeffi-
c i e n t 1·J a :; s .i 1J n i f i r. a f"l t 1 y d i f f e r e n t f r o Jn z e r o i n o n l y o n e 
r e g i o n ( R e g i o n 4 ) i n t h ·~ mo d e 1 a s o r i g i n a 1 1 y s p e e i f i e d , a n d 
·;n the modified supply equHtion fdr hired labor in Mtnas 
Gerais. The coefficient did have an acceptable ~ign in one 
.other regi on, ho\·1ever. 
The remainder of this section is di~ided into three 
parts. ln the first part the structural elasticities are 
presented and their implic~tions discussed. ln the second 
part the C<llculated reduced forrns impl.ied by the models ob-
tained for Regions 1 and 4 will bE preseílted and discussed. 
And in the third part, the statistical results will be used 
to ev~lu~te certain policy measures which might be applied 
to the agricultural sector. 
The Structural Elasticities 
Estim~tes óf the structura1 elasticities are summarized 
ih Table 4-2. These estimate~ were taken only f~om models 
which gave reasonably good result~ in their entirety, since 
these were believed to be the coefficients 111 which a reason~ 
able degr~c of confidence could be placed. 
r ·he elasticity for thé ªgritultural wage. in the supply 
of family labor equation varies a great deal in absolute 
size. ln the on·e case in whi.ch the coefficient was . 
• 
T a b 1 e 4 - 2 • S t r u e t u r a 1 E 1 as t i e i t 1 e s f o r · t h P. e o n1 me r e; a ·1 
Sector. 
A. Supply of Family Labor 
Reg'; 011 and Model T E 
Region l 
Region 1 
Region 3 
Region 3 
Regi on 4 
l 
1 . l 
l 
.36 -.06 
.46 
-.21 -.42 
- • 1 9 - . 39 
l . 1 
1 
3.89° .47 
.63 
.34* -.38º 
.33º -.26 
.40 
13. S u p p l y o f H i re d Labor 
Region and Model 
Region 2 : 2 2.34 
C. De ma n d for Labor - . To ta 1 
Region ãnd Model 
Region l 
Regi on l 
Region 4 
Region 4 
1 
.1. 2 
l 
1 • 2 
w 
-4.83* 
-6.16* 
-10.22º 
- 5. lo 
D. Demand for Labor - Hired 
Region and Model 
Region l 
Region l 
Region 4 
·Region 4 
2 
2.2 
•. 2 
• 
2.2 
-9.98** 
-12.01** 
-51.74* 
-30.24* 
il4** -.06 -.32* 
T p 
1.09** 1.52** 1.34 
T E 
.34** -.23 
.34** 
2.'84** 2. 17* 
.25** 
T E 
.64** -.36 
.63** 
.45* 9 .. 14** 
.31. 
X 
1 . 19* 
l . 56* 
l . 7 5 o 
.63 
X 
2.22** 
2.79** 
8.61* 
3.88º 
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Notes: ** Indicates that the toefficient was significantly 
different from zero at the l percent level in the 
estimating equation. 
* lndicates that · the coefficient was s~gnificantly 
different f~om zero at the 5 percent level ·;~ the 
estimating equation. · 
º Indicates that the coefficient was significantly 
different from zero at the 10 percent level in the 
estimating equatio~~ 
• 
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p·oJf:cf tm.P' l1cat.1on,~· th~:t ,,11·ewi Sff.1>111 ·it., 
' 
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).111ol Vr ri · tilt.• '. /..t'.:. r~ 1 1 t 1··. rt1•. 11 f .1rl ·,1 ·. trrrr'r. llH· S l')n Of its 
L " L' f f i ~ ~i ' · P t . t ' · 1 : 'J i • <1 ~ • ~ •1 .1 r y , :1 n d i t \ / J · • .... i ~ n i f ; r: " n t 1 y d i f f r: r -
t-nt fr 1J'.1 .t· ·r c1 ,st u .tt1.1lly rtClf::;t.:ild C! ·1t"1els in only one ca s e. 
111 ir ~ tl'r ;··r··tir1·_, th; :: cr11_•ffi c i e: nt, it s hould liE: kept in rnind 
t11 .! l it d ,_· p e 11d s ir.i poi-L~ntly on the inc or,1c el.jsticity of de-
n.ind for lt>i s ure. If this e:-la s ticity should be zero~ or near 
z l r o , t h e e o e f f i e i r n t \'JO u l d a l ~ o b e z e r o . Mo r e o v e r , ; f t h e 
~v.1qc.> ViJri .:.1b le st1<.111ld b~ weJk in the rnod el, ther e \'/ill l>e ~ 
failure t o scparat~ th ~ substitution and incarne effects in 
the labor-lcisure ch o ice, and this also could result in a 
lack of statistical signific~nce for the land vdriable. 
lhe results inJicate that only in Region l does the 
cocfficient havc the expected sign. ln th~t case an increase 
in income results in increased 11 purchases 11 of leisure, and 
the suppry of labor offered to agriculture declines. ln 
Region 3 and Region 4 the reverse appears to be the case, 
and the statistical support is reasonably strong in Region 4. 
The positive coefficient is consistent with the hypothesis 
that the income elasticity of demand for leisure_ is negative. 
This implies that as incomes rise the family supplies even 
more labor to farm activities. 
This tnference has to be made with care, however. ln 
neither case is · the coefficient on the wage v~riable particu-
larly strong. This indicates that there is some question as 
to w h e t h P. r t h e s.u b s t i t u t i o n a n d i n e o me e f f e e t s i n t h e 
• 
1 4 7 
l.tli111·-:1·i·111·1 · (!.riir._. h.iV•: 1,1•1:11 ::.ep,1r,1tcd. 
r q '.! t1 l i o r 1 a 1· e r o t l 11: r · rrl i Y e d . J n R e j i o n s 1 a n <1 4 , \'/ h e r e r e a ~o n -
J L• l y ~ o o d e v e r (• l l s t cl t i ~ t i e <1 l l r e s u l t s \·1 é r e o b t a i n e d , t h e 
e o ~ f f i e i e n t ~· J d t h e e x I "~ e t e d n e g a t i v e s .i ~ 11 • 1 n n e i t h e r e a s e , 
h .o\·: e v e r , \·la s t 1, f' e o e f f i e i P. n t s i g n i f i e a n t l y d i f f e r e n t f r o m 
zero. 
ln Region 3 (Sao Paulo), however, the coefficient had 
a positive sign, contrilry to expectations.l/ ln one model 
the coefficient w<ls significantly differe11t from zero at the 
5 p e r e e n t l e v e 1 , a n d ; n êl ri o t h e r , . a t t h e 1 O p e 1· e e n t l e v e 1 • 
The interpretation of these results has to remain a bit 
subjective and speculative at this point. One point th~t 
shou1d be rcmembered is that the level of education in rural 
areas is extremely low. Moreover, that which is given tends 
to be academic in nature, and' not necessarily oriented to-
wards economic activity. Hence,· the failure to obtain sig-
nificant coefficients can be explained in part by these 
conditions. Education in rural areas has not been of either 
the amount or kind to make the variable have the expected 
negative effect on agricultural employment in a significant 
way. 
J/This result is consistent with those obtained with the sub-
sistence model, where the coefficient was positive~in both 
Regions 3 and 4. 
ln the 
first place, ~e.ln Piiul o t .. nds to h<1 ve d high e r level of edu-
catiun ~1 1 Jtti:.iln1:~L' 11t th,:n other regions, \'tith the possiblc 
t? x e.: L 1.1 t ·i u n o f I~ L' q i o 11 4 • S i n e e t h l' m i g r d t o r y f 1 o 1·1 o f 1 a o o r 
to Sau Paulo i-.. fllirly large, the prc:sence of educational 
o ~ µo r t 11 n i t i E- s ri .-1 y b e a n a t t r a e t i n q e e o n o m i e f o r e e , w i t h t h e 
r e s 11 1 t t h a t a ~: r i e u 1 t u r ;1 1 e m p 1 o y 111 e n t t e n d s t o b e h i g 11 e r i n 
tho~e municipin~ that hi1ve b<.::-tter schoolinq.~./ 
In addition, the st<Jte i5 somewhat unique in the atten-
tio11 it ~ive~ to agriculturul traininq in the rurul schools. 
This training is elementary, granted, ilnd not of major scope. 
Howev~r. it is possible that it provides some incentive for 
the labor force to offer its services to agriculture. 
lhe expected non-farm wage was one of the strongest 
variables in the supply of labor equation. lt consistently 
had the expected sign, and tended to be statistically sig-
nificant. Thc results suggest that an increase in expected 
non-farm income reduces the quantity of labor supplied to 
agriculture. However, the elasticity tends to be less than 
one~ which indicates that the eff~ct · is not large. ln any 
!I A n a 1 t e r na t i v e h y p o t .h e s i s , a n d p e r h a p s e q u a 1 l y a s p l a u s i b 1 e , 
is that the presence of . schooling is highly correlated wi~h 
the dens'ity of agricultural population. If the significant 
positive coefficient is a result of this phenomenon, the 
relationship found is of course sourious, at least in· the 
cause-effect ~nterpretation postulated by the model. 
• 
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C J ~-. C' t l 1 (• I° C ~. L; 1 l '.", (, IJ 'l r 1 L '• t t h d t i fl (. r l' ,-1 !:. Í ll '.j l h ~ C Y. f1 e C t. (:d 11O11 -
f;11·1 !1 \·:<•Qe c.-t11 11·<i11cf.• t- i .;iloyrnPnt lri ;1~riculturt', \•1hich, other 
thir:tJ!.'· ·bein 1J er1u-•l, \·Jill assist ln raisin~1 the w<tgc rdte in 
a~ r U u l i. u 1· ~ • 
lhe pJrticular theory postulated by this variablc is 
rather uni4~e, and :.ltould be kept in mind in interprC;t1ng 
thr results. 1he model assur:1es that members of the agricul-
tural labor f0rce consider the minimum wa9e to be their 
· i mm e ci i cl t e o f f .. f a r m a 1 t e r n a t i v e , a n c1 th a t t h e y v i e \·I t h e p r o b -
ability of o~taining this wag~ te be meas~red by the propor-
tion of the la~or force that is urban. Both of these vari-
ables were pertinent variables in the labor market at the 
t i me t h e: s a m p 1 e \·Ia s d r a w n . T h e p r o p o r t i o n o f t h e l a b o r f o r e e 
thJi. \·1rls urbétri probauly did communicat-e the opportunities 
for cmployment in the non-farm sector, and the minimum wage 
w a s r e l e v a n t a t l e a s t a s a s ta r t i n g s a l a r .Y • H e n e e , t h e 
strong linkag~ between the farm and non-farm labor market 
which this variable connotes is probably valid. 
There is, ~owever, a difficulty in extending the results 
of the ruodel. Since 1965 the real value of the ~inimum wage 
has been permitted to decline very s .ubstantially. Because 
of this, less relevance can now be ascribed to the minimum 
wage as a measure of off-farm income opportunities, since 
a smaller a ·nd smallet fra_ttion of the labor force is receiv• 
ing this standard. Hence, the use of the model to make pro-
jections or prediction~ with -current data would require a 
. . ' 
• 
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Ji ff1~1·!•Jit r ~ ;·.1 •: 111-r! 11f nn11-f.ir1.1 \·l-1'.J<''~ . 
l t ~ h n 'il d h ~· r, ' 1 U· d t h r.:!' 1 it i ~ d o~ i:; no t ,. ~d 11 e e t h e vil l i d -
i t y e f . t h e r e 5 u l t ~. r. h t" i n é d . T h e mi n i riu r.i \·1,1 ~e \·1 o s rn u e h r.i ore 
l'l'rtinent i11 tli e l9C3-G4 neríod, and lic:rice the structvral 
e l ,j s t i ~ i t y o b t '' i n e d i s p r o ti a b l y v a l i d . T h e p o i n t i s o n l y 
t h t1 t t h e ~ s u ,- e 1:1e1..!_t_ o f t h is e o n e e p t \·JO y 1 d h u v e to b e d; f f e r -
ent today tlian it \lets at the time the sampl~ was take·n. 
Only one supµly equation for hired labor was obtained 
in which sone degree of confidence could be had in the sta-
tistical results. This wa~ for Region 2 (Minas Gerais ~nd 
[spirito S~nto), and was obtained by introduc~nq a popula-
tion density variable into the model ~ The coefficient for 
the agricultural wage variable was not significantly differ-
e n t f r o m zero a t u !; u a 1 1 y a e e e p te d 1 e v e i s , h o 1-1 e ver , a n d t ll e 
coefficient on the agricultural watie variable did not have the 
expected ºsign .. These comments aside, the supply elasti.city 
for agricultural wage appears to be reasonably high, as is 
the response to local population density. The coefficient 
on the land vari~ble has the expected positive sign, suggest-
ing t~at workers do supply more labor to agricul~ure as their 
income rises, other things being equal. 
One of the interesting results obtained was the rather 
large elasticities obtained for agricultural wage in the de-
mand equatibn wtien the parameter~ of this equ~tion were 
properly i~entified~ The elasticity is subsiantially greater 
than one in all cases, ~ith:a tendéncy to be larger in the . 
., 
• 
e<JUiltion5 for hired labor than in the equations for total 
labor. This lílttcr is d plausible re s ult. 
l 5 1 
l h r e e i m P l i e il t i o n s o f. t h i s f i n d i n g a r e p o s s ·j b 1 y w o r t h 
mentioning. First, rneasure s designed to shift the supply 
curve of labor to the left in order to raise farm incarnes 
are going to have a relatively large effcct on employment, 
and a reldtively smaller effect on wage rates. This makes 
these measure~ · less attractive than they would be were the 
situation the reverse.~/ 
Second, policy measures which raise the agricultural 
\'Ia g e b y a d m i n i s t r a t i v e d e e: r e e ( m i n i m u m ·"''a g e s , . f o r e x a m p l e ) 
are likely to have a . very large employment effect. Given 
the importance of the employment problem in Br.azil, such 
policies would appear to be i11-advised, at l~ast in the 
short run. 
And finally, policies which affect the labor-capital 
price ratio more generally would also appear to have a 
rather large employment effect, since the results indicate 
that capital and labor are substituted for each other fairly 
~1 It should be noted that the wage effect here accounted for 
is only the direct effect, and assumes that the price of 
the product remains constant. lf the agricultural labor 
force should decline, however, it is likely that agricul-
tural output would decline also, other things remaining 
constant . . If . the price elasticity of demand for agric~l- . 
tural products is less than one, a not unlikely situation, 
then the reduction in output would likely l~ad to a more 
than proportionate increase in the price of the product. 
This, in turn, would rai~e wage rates e~en further, since 
it would shift the demand curve to the right, oth~r things 
being equal. 
1 
• 
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L~1·ctzii, for dll i111porL.1r1r. 1°olicy instr111 111!11t for ilgr" itultural 
d L' v .L' l o p r: 1 e 11 t 1 s t h e e >'. te 11 ::. i o n o f e r e d i t J t h i g-h 1 y s u b s ; d i z e d 
r e a 1 r a i.. e s o í i n ~e r e s t . G i v e n t h e d e 11; J. n d elas t i e i t y o b ta i n -
e d , t h e se p o l ·j e i e s pro b cl b l y h ave nega t i v e e mp 1 o y r:~ e n t e f f e e t s . 61 
The l a nd vílri íl ble is a consistently strong variable 
i 11 t h e d l' 111 rj 11 d {:riu a t i o n s for 1;1 h i eh r e a sona b l y g o o d s ta ti s ti e a l 
r e s u 1 t s \'H: r e o b t a i n e d . T h e e 1 tl s t i e i t y i s r e l a t i v e 1 y s m çi l 1 
i n a 1 l e x e e µ t o n e e a s e • W h ~. 11 t h e e d u e a t i o n v a r i i:i b l e i s i n -
cluded in Region 4, the e1astictty is fairly large -- a dne 
per~cnt increase in land, for example, \·1ould leacJ to anal-
most 3 percent increase in the quantity of family labor de-
mande~. ~hen the education variable is omitted, the coef-
ficicnt for land more nearly corresponds with the coefficient 
obtain'd in other equations. 
ln ~ny case, the evidence appears to be rather strong 
that an increase in land per farm increases the demand for 
labor. With the exception noted above. the inrrease in de-
mand for hired labor tends to be larger than the increase in 
demand for family labor. 
Just as in the case on the supply side, the education 
variable has rather ~ixed results. There is an important 
§/More dis.cussion of both minimum wage le,gfslation and the 
credit policies will be presented below. 
ex e(' P t Í o n ~ h o 1·1 e ver . \oi h .e n t h e e o r f f i e i e ri t i s s ta ti s t i e a l 1 y 
s i g n i f i e J n t , i t d o e s h a v e t h e ex 1~ .e e te d s i g n - - a n i n e r e a ~e 
in eduGation leads to an increase in the clemand for labor. 
l 5 3 
Hawcver, a significant coefficient for education is 
found only in Region 4 (Rio Grande do Sul and Santa Catarina). 
The elasticity in th~t region is fairly large, indicating 
that education has a fairly large effect on the ·demand for 
labor. 
Finding an cffect for education only in Region 4 is a 
reasonably plausible result, given that th~ statistical te-
sul ts for the demand equation in Sao Paulo were not satis-
factory. When compareci with Region l~ a significant relation-
ship was mbre likely in the South, since educational attain-
ment is higher. 
The final variable to consider is the labor-fntensity 
or product-in·tensity var·iableº This variable was introduced 
as a means of accounting for the fact that aggregate models were 
being used, and that labor demand is strongly ccrrelated 
with the product · mix. The prQduction of beef cattle, for 
exampl~, is a very labor-extensive operation, while the pr-0-
duction of fruits and vegetables is highly labor-intensive. 
The variahie is an index obtained by ranking product c~te­
gories by 4egree of labor .intensity, and weighting by the 
proportion of output which comes from the varipus product 
categories. 
~· 
T l 11~ L< 1 c:f f i - i " r; t i 11 d i e it t_ e,(; t. J 1 .-1 t a n i n e r r c1 s F~ i n l a b o r 
i r · L e n s i t ·r o f l lt e.: P l'C> d 11 e t rn i x cJ o e s i n e r (' u :. e t h e cJ e 111 a n d for 
1 :1 b n r . · Mo 1· e o \' u r , t l 1 e r e s p o n ~ e i s f a i r 1 y 1 a r g e - - g r e a ter 
t 1 r c1 n o n e ·j 1 1 e v e r y r a s e f o r \v h i e h s a t i s f c1 e t o r y s t a t i s t ; e a 1 
re~~ults wt·r e obtilin cd. The s c results suggest that a shift 
in the labor 1ntcnsity of the product mix is one means of 
i n e r e a s i n g e ni p 1 o y r.1 e n t a n d w a g e r a t e s i n a g r i e u 1 t •.~ r e • o t h e r 
thin~s bein9 equal. 
lhe Reduced Forms 
The coefficients of the reduced forms implied by the 
estimated structural elasticities are of interest, for they 
show the net effect o~ the endogenous variables of the sys-
tem of specifi ~ 1 ch~nges in th2 exogenous variab1e. The 
reduced forr.is can be calculated only when reasonably satis-
factory rnodels are obtained, however. For this reason, the 
analysis is restricted to Regions l and 4. The difference 
in level of develupment of the two regions, however, should 
provide interesting insights into the effect of different 
demand-supply structures on the consequences of given changes 
in exogenous variables. 
Because of the difficulty in obtaining a satisfactory 
supply equation for hired labor, the an~lysis proceeds by 
comb·ining .the supply elasticities .from the fami ·ly · labor . ··· 
equation, and the demand elasticities from the demand for 
total labor. This is notas precise as would be liked, but 
is used for lack of a better alte~native. The coefficients 
.. 
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of th c r erl11 cc•rl f o r rn ~ 1 ·c s u1!1 r.1 iq· i ~ P.d in Tr1 ble 4-3 . 
Th e rc ~ ults for t hc two re ~i o n 3 are quite different. 
I n t h e s:. a s e o f 1 a n d p 1 ~ r f a r rn. , a n i n e r e il s e i n t h i s v a r i a b 1 e 
in Rei:iion 4 ha s a sut>st cJ ntially lurgcr effect than in Region 
1. ln both cases, the effect on both agricultural wages 
and employment is positive. In Re~ion 1 the effect on labor 
r e t u r n i s mo r e t h a n t 1·1 i e e 1v h a t i t i s o n e m p 1 o y me n t , w h i 1 e 
in the case of Region 4, the relative effects are ubout the 
same. 
It should be noted that the models are different be-
tween the two region~. ln the Northeast (Region 1), land per 
farm does not appear in the supply equation, while in the 
South (Region 4) it does. 
The effect of education is also quite different in th~ 
two regions. In the Northeast, an increase in education both 
reduces the level of employment in agriculture and lowers 
the agricultural wage rate. This is undoubtedly because the 
·education variable has a negative coefficient in the demand 
equation.I/ The net effect on employment is in the expected 
dil'ection, however. 
ln the southern region, Region 4, an increase in edu-
cation both increases the wage rate, and the level of agri-
cultural employment. This is in part due to ·the fact that 
7 / . 
- Calculating the reduced form with demand equation 1.2, 
w h e n e d u e a t; o n w as o mi t te d. , d o e s no t eh a n.g e t h e r e sul t s 
g r ea t l y .• 
.. - . 
• 
Table 4-3. Calculated Reduced Forms for Reoions 1 and 4 
.., . 
Exooenous Variables 
T E i: 
A. Regi on 1 !_/ 
Wage 
.064 -.008 .224 .C7! 
Employment . 030 ,._. i 98 • l 04 , ~ ~ -.~L.: 
B. Region 4 b/ 
Wage . ,254 .210 . l 65 .030 
Employment • 241 .022 .066 -.334 
Notes: 
!_/ The reduced form for Region 1 is calculated from th~ ~oefficients of 
Mo de 1 -1 • 1 • 
b/ The reduced form for Region 4 is ca1culated from the coefficients of 
Model 1 . 
_.. 
;;.-
e-. 
A n .l rrc r e a ~ 1e 1 n t h f: e i'l p eJ~ ~t g tJ. no n» .. f a r"'ll'! i rrt a m:e a J s·r.J lra s 
~ 1:·1 i1àF ~ ff:ecl:s ;n· tnc, two re:!}tDns~ \·dth a s·lig· htl~ ·1ar9·e-r 
r ·c, ~ po rà {$~u. ô :~. t ô i'n(-~ i n. R:.e-'.g fio n j : t'.n1 b o t h r~e·g j .o.'n s , httw.e;~ ~ .~ , 
flie ~ff'e:ct on .agric·u1t.,ral w:a,ge$ · i .s re·lativel_x low,, ~itt!i~ l :e 
thc: (,ic-9·at;ve) effe~ct on emplc,-ym~nt is relatively híig·h , .. Thi .s 
i~ a r-r~1S'ult. Df ·the '.rel~tive 'ly elct-:s .tjc dell!arJd ~11r·ve f·vr ~a·ri·. 
eul tür.al hHtor. A J·{ven s'hfiif;t f··n 't.fle ~\rpp'lJ; t$"r ·y·e, ··h'ii·:~ cA! 
-grea t~r1 eff·e:ct on :empJ ;oyment 'ttra-rr 1H1 the "'ª~·e· r~te . 
. P o l i 1C y J mp 1 ·i ta t i o n s 
- - - - ~ . 
. 
si·on abbve. Ro·wevê]~·,, it ma.1 b~ p·sefLtl ·to pull ttie$·e tmpll• 
•' 
~ation.si 'toqether h.ere~ 8$ well ·l'S: to ton~Jn:·· the ef·fect;$. af 
S,Jl:e;c ·i, ti~, p:o .. l i'. é. 4 e~ ~'n t .he 1 B1 b:o;:r .niark,e,t ;·"' 
.. . 
'IJirJ ~' ~-tt l !l·~~ it:í11 (Sf 1·1t, 'l i\r;:;l ill~ 11 t 1J':i• ri s' <l ·~pr·1~ <t~ .. t.ln the gtràls 
Ll.1l! <J-l' '1 f'T'lH1,1tqf l J1u ~ :• rµ :1 Í!.O'.Hí'. t~·ly: . t 'h·e Jh1 t Ctl' i:· <Yf '.t h·n· s. tA~ u.C.'""'' 
t :1it a: l ,~ ~llf:Q ··r: i u lJ ~t i fi: ~ .u. <Z' l 1 th1(1 t e .ti n f'T lct ·t s 'D.e 't,;w,e :C! n \~, a:;ty;t!, ~n:d ecrn,,-
P t oyt;J"llt lJ1'" h d:ti; r'.l'Jlf ~ r· ,·1m 'tél tl e :9,- ~êit't. 
1.11 ti:H~ 'f:Jpr·thr::a~t, ttY:o nra-st 'l'! 't~ ficaciau·~ Jnéat1 ·s: o-'f 1n .... 
t t"' ~e·a s. i .rt!J tra t.b t f);~ a nr·'; c·u ltu.r a 1 wàg.e a.nd a 9rit.tJ1 tu r à'.1' e.nfploy"-
in ett't s ··e e ~1s f,<'i b e: to :s h i ·r t t h e J> i~ ctd.u e: t nr1 x. tô, })·tia.d ll <!:'t!S th~1 t 
a rtt fnbc r:11~t 1 v ·mo·r e la: b·or ..... i .flt·e·n·~ fv·e •. T h i :s h;á ~s ~ mp ~ i;ç ai ti ~J'i S< 
t .o: '.bath '.i19J'"1c;ult:ura.1 re;s.t:UJ:r,che:~s ~ nd to · e:x :t· e t1~1"'tl:tl P'~·'fll'.é'. 
Jf th~ ,gt>a1 'ls. t .. a :re,tluée etnjlloy:ilient tn agr)t ã l'tJJ t .ê. 
:(n':Ot a l 'ike:ly goal 1n présent .ch1y 'Br:atii'.8 /)._. then aü inc:rease· 
i;n edütil .ticll and the e·x.J}ansion :ô.f ·tbe :nõli-·:f 'ilr'hl s:é:ttôr ~a as 
tJ~.r-ic>uJtv·r·~ ·T w.~ge l j..ls>e·ly tq b., '9fiiªt~ ~tmi la,r'la ;,: t rJ:ç'Nª'StfDU 
t be: l ~· n:d p;e:r f ~ rm a p p;, ·ir r s t 'Q' h-a~v ~·· ·'ffe ry l t:tt ·l e efrft~ t 'l) ti 
.ei tfu~ r :emp 1 :oym:e.n t o.r w:age: ra·t·~, 
I:rr t Jte s~o u t h ,, fa r tn .e'rt l ,a r ae'm:e rrt ª" prp ea;r •s t·() b 1 a llf~il' n:s:, 
:of ·i;Htre'â:S\1it~ b.nt.h enrp'lO')'·m.e:rrt o~e:,r t\~.rrn and wa:CJ~. r,ave .~ Tb'e· 
JH!t et~f:&n:t 101 ê.mplo.yme.nt ·;·$ .'l'frlt t l e;a.r ,, howev~r, S:"l n~e; ·if 
• farm en1ar:g&Q1'é'n'$ is dane at th.ê: é'~P'ens,e af' re:d·:ucJi·n, --t~n,a . . nwm ... 
ber of far1n:s .1 e:mpl oyment rná.Y ítt if.êlcl:t .. d,a-c1 in.e ,~. 
§lB-cH:ause ·o·f . the ·t~pitat ,-·;nt.e:o· ~· i~e , ru1~urê ·qf tne indu:stri-~aJ• 
iza;tion f1TQ(;ess. eorpleyment· 1"n the 1ndustr:ial ·s;e«:tcu~· b.a;s. 
e.t>tpa nde d en LY s:) ow1 y •. ~e s~ pi têl a !"'a pi d '.tnç r~a s ~ j n , n~u·s .... 
·t .. r ia J a o t :pu t. F:or . t. h i ,s r :e·:a i1~ifJ la '.b~ r 't s be 1 ns ;e'.hil 1in1~.te,d 
Ht-t ~ 't'b' !l 'wrgcr . ·~;r·e du d t~i· v i ·t}r .s:Le:r -, -1 ~ e fS·e q t·t> r .. 
ttirill equittitilJ ', 1s. '.'.:uclt th·ç1t t o nflic.tri be t •11een wa ÇJ:e an:d em-
r 1 o)' 1:1 p ll t 'J ".'.) ·1 l ·~ d li no t ~ !' "lll to b e g r' e d t . 
ln thi.? llorthe:a~.t, thc most efficacious rneans o'f ín-
e ré n s i n g b o t h t h e a g r i e u 1 t u r a 1 \·1 ti g e a n d a g r i e u 1 t u r a 1 em p 1 o y -
ment s~e1:1s to l>e to shift the prod.uct mixto pradutts thnt 
are inher~ntly more labor - inte11sive. This has i mplications 
to both agricultura] re~earchers ~nd to extension p~ople. 
I f th e g o a 1 i s to r e d .u e e e rn p 1 o y 111 e n t i 11 a g r i e u l t u r- e 
(nota likely goal in present day Brazi1 81 ), then an increase 
in education and thc expansion of the non-farm se~tor so as 
to ra'"ise wàgc rates in that sector -appear to be ef.fec.ttve· 
d e v i e e s . I n ne i t h e r e a s e , h o we v e r :1 i s t h e e f f e e t o n 1t h e . 
. agricul.tural wdge likely to b~ great. Sindlarly,. increas i ng 
the land ~er farm appears to hav~ very little effect on 
either employment or wage rate. 
In the South, farm enlargement appears to be a means 
-0f increasin9 both employme.nt per f~rm and wage rate~ The 
nét effect oh employm~nt ts not cle1r~ however~ 1inçe if 
farm enlargement is dane at the expens·e of red~uclng the num-
ber of farms. employment may in fact decline. 
B/Be·cause ·of· the capital-·intensive nature of the industrial• 
i z a t i o n pro e e s s , em p 1 o ym e n t 'i n t h e i n d u s t r i a 1 s ec t o.r . h a s 
expanded only slowly, despite a rapid increase in i ndus-
trial output'. For this reas<ln labor is being channeled 
into the lQwer p,roductivity 5.,ervice sector. 
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T h e u ~e o f a 111 i n i 111 um w age h a s b .e e n a n i m r o r ta n t p o l i e y 
tnol in Brdzil. ln 1965 it was extended to the rural sector, 
with what appeared to be fairly substantial (negative) ef-
f ects on dgricultural employment. The structutal elasticities 
give some notion of what took place. If the min.imum wage 
wer~ set 10 percent above the equilibrium wage in the North-
e~st, for example. the quantity of labor supplied to the 
marJ:et would increase by 4.6 percent, according to Model 1 .1, 
while the quant1ty demanded at that wage would decline by 
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Agricultural devclopment policy in Brazil has bee n 
rather strongly oriented to the subsidization of capital. 
This is reflectcd in the extension of credit to the agricul-
tural sector at fairly large neg a tive real rates of interest, 
und the subsidized importation of tractors and equipme nt, as 
well as other modern inputs ; Given the relative ease with 
which capital can be substituted for labor -- as indicüted 
by the relatively high demand elasticities for agricultural 
labor, these policies would appear to have rather large 
negative employment effects. Given the magnitude of the 
employment in 13razil, these policies may not be well advised, 
despite the impact they can have on increasing the lcvel of 
technical efficiency and in modernizing agricultural produc-
ti o n . 
~/It should be recognized that an adjustment of this size 
involves a rather large movement along the estimated curve. 
Si~ce the equations are log-linear approximat_ions to an 
underlyi'ng · true relationship that may not have exactly the 
postulated form, the magnitude of the adjustment should be 
interpreted with care. Perhaps the strongest assertion that 
can be madc is that the employment effect is expected to 
he 1 ar g e. 
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T h ~ p r ~se 11 t s. t. u d y ,ti r.1 e d a t i n e r f? J s i 11 g ou r ~no \·il e d ~l ~ 
of thl• f,1ctor s .1 ffcctin~1 the de111,1nd f0r anJ the suri:.'lY of 
J ~li" i e u 1 t u r a l l ,1 b ci r i n G r ,1 ;:: i l . F o r r u r p o s e s o f a n a l .v s i s t h e 
m .1 r ~ e t o f a ~l r i e u 1 t u r ,, 1 l ,1 b o r w a s d i v i d e d i n t o t \v o s e e t o r s : 
subsistence and commercial. The basic distinction between the 
sub s i s te n e e f J r 111 a n d t h e e o mn1 e r e i il l f ar m ( b l1 t h o f \v h i e I ~ ar e 
postulated to be family units) is asserted to lie in \'/hethcr 
l1 orit .. '-step maximizdtion process is used in reaching firm-
hous~hold equilibrium, or whethcr a two-step max-;mization 
process is used. lhe set of all subsistence farms is the 
subsistence sector. The set of all commercial farms, plus 
hired labor is the commercial sector. 
The conceptu .. 11 models for the subsistence sector are 
a consequence of the definition given above. They are based 
on the idea .that the head of the family allocates his and 
the family's time between work and leisure, within the con-
straints given by the resources he commands and the technology 
available. 
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of tht• f'-1ctors .1ffecti11~1 the de111,1nli fDr and the sup~ly of 
J9ricultural l(Jbcir in BrJ;:il. for purpàscs of a.nalys1s the 
s u h s i ~ t e n e ~ a n d e o mm e r e i' a 1 . T h e b a s i e d i s t i n e t i o n b ,e t w e e n t h e 
subsistencc furm and the commcrciul farm (both Of which are 
postulllted to be famil_v ur1its) is asserted to lie in whethcr 
a o 11 e - s te p ma x i mi z a t i o· n p ro e e s s i s u s e d i n r e a e h i n g f i r m -
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subsistence sector. The set of all commercial farms~ plus 
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on the idea .that the head of the family allocates his and 
the family's time betw~en work and leisure, within the con-
straints given by the resources he commands and the technology 
.available. 
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T h e d e <l 11 c-i i v e f.: x p 1 o r 0 t i o n o f t h e d e f i n ; t i o n s h o \'I e d 
that. a onc-stcp 1?1JximizJtion proç e ss tan be justified only 
in thP. preser1ce of an imrerfect labor market. Once the head 
of the fílmily can hire labor or s~ll family labor, it was 
s h o \·1 n t h a t h e e a n a e h i e v e a h i g h e r 1 e v e 1 o f u t i 1 ; t y b y a 
t\-rn-~tep maximization process. ln other \'IOrds, the existence 
of the subsistence farm, as it was defined, depends on im-
perfections in the labor market. 
lhe theory of fixed as5ets developed by Glenn Johnson 
and his colleagues gives the rationale for the existence of 
impe.rfections in the labor marketl/ in low-income countries. 
Labor is considered to be a fixed asset for the following 
reasons: 
a ) E d u e.a t .i o n a 1 o p p o r tu n i t i e s a n d e d u e a t i o na l a t ta i n -
ment is low. Hence, access to the larger job mar-
ket is limited. 
b) lt is quite possible that the on-the~job skills 
acquired in working on the farm make labor more 
productive on the farm than the salary it could re-
ceive in off-farm employment. When travel costs 
are added, and the uncertainty of off-farm employ-
ment is considered, the expectations or expected 
value of off-farm employment may be quite low, par-
t 1 e u l ar 1 y i f u n· em p-1 o ym e n t a m Q n g u n s k i 11 e d 1 a o o r i s 
high. 
l 
_./ See footnote. 16 of Chapter I 1 for references on the fi xed 
asset theory. 
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lhe theory of fixed as5ets developed by Glenn Johnson 
and his colleagues gives the rationale for the existence of 
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Labor is considered to be a fixed asset for the following 
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a) Educational opportunities and educational attain-
ment is low. Hence, access to the larger job mar-
ket is limited. 
b) lt is quite possible that the on-the~job skills 
acquired in working on the farm make labor more 
productive on the farm than the salary it could re-
ceive in off-farm employment. When travel costs 
are added, and the uncertainty of off-farm employ-
ment is considered, the expectations or expected 
v~lue of off-farm employment may be quite low, par-
t 1 e u l ar l y i f u nem p 1 o ym e n t · amo n g u n s k i 1 l e d . 1 a o o r i s 
high. 
l 
_../ See footnote 16 of Chapter 11 for references on the fi xed 
asset theory. 
• 
lti3 
e) Simil ~ rly, thP ~cquisition cust nf labor is quite 
high . Tr~nsport n tion costs, exoen~es with housino 
' ~ 
and o ri -the-job training, discounting factors re-
lated to ~valuating how productive labor is a ri~k 
fattors ()nd supervising costs may be fairly large, 
With the result that the farm operator prefers to 
restrict labor use to that which can be conttolled 
b :Y p.a r e n t a l a u t h o r i t y . 
d} Anothér reason why the farmer may not hire labor 
frd~ off the farm is that he is·subjected to in-
ternal or external capital (or credit) rationing 
Under those circumstances the farm operator is 
unabl~ to make the exp~nditure, even though it 
would be profitable and ~àtiorial for hfm to do sb 
if he could. 
lha definition for the subsistence sector alsõ implies 
that the ·subsistence labor market fs characterized by just 
one curve, which describes the am~unt of labor that is êm-
ployed on the farm by the family~ Clearly the wage rate is 
~ot a va~i~ble of this function. ay making a definite hypothe-
sis about the in~ome effect {the incarne effect is pnsitive) 
it was possible tn specify on an a priori basis the sign 
for the coefficients of the econometric model. 
The mod~l . for the commercial sector is .in thre·e .eql(a-
tiQnS. Two equatiohs desctibe the supply side: one for the 
supply of ftmi1y labor, and the other for the supply of hired 
labor. The demand side is des-crik,ed by one equ,atioh -. 
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high. Tr~n s rort íl tion cost s , exoen~es with housino 
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and 0 11-the-job training, uiscounting factors re-
lated to ~valuating how productive labor is, risk 
facto~s and supervising cósts may be fairly large, 
With the result that the farm operator prefers to 
restrict labor use to that which can be controlled 
by p~rental authority. 
d) Another reason why the farmer may not hire la.bar 
fro~ off the farm is that he is·subjected to in-
ternal or external capital {or credit) rationing. 
Under those circumstances the farm operator is 
unable to make the expenditure, even though it 
would be profitable and ~~tional for him to do sõ 
if he could. 
Th~ definition for the subsistence sector also implies 
that the ·subsistence labor market is characterized by just 
one curve, which describes the am-0unt of labor that is em-
ployed on the farm by the family , Clearly the wage rate is 
not a variable of this function. By m~king a definite hypothe-
sis about the incarne effect (the incarne effect is ~ositive) 
it was possible tb specify on an a priori basis the sign 
for the coefficients of the econometric model. 
lhe model .for the commercial sector is ._in thre·e .eql.(a- . 
tiQnS. Two ·equations describe the supply sidi: one for the 
supply of family labor, and the other for the supply of hired 
labor. The ·demand side is des.cril:led by one equ.ation . 
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rived Ni'tl: thc l'iclv of tlic c.lc!finition 0f a co111niercié11 faM1ly 
f i1 ri~ • O n e i 1i1 p o r t :i n t. e o n e l u <; 1 o 11 i s t h ;1 t a l l v a r i a b 1 e s t ti a t 
cntl:'r in lhe der.:~rid equation are iri the supply equation for 
the f~mily l~bor. lhe reason is that the variables that af-
fect th'C farm inco.;ne are carried to th~ st1pply equation via 
the inco11:e obtaincd 1n the first step of the mar.imization 
process. But the variables that affect the farm jncome afe 
in the demand equation. Cons .equently; the Sl!pply equation 
for family 1 'lhor is not identtfh\~d at the firm lev~l. 
To circumvent this problem two routes were followed. 
First, a variable w~s introduced in the demand equation and 
not in the supply for family labor. on the hy9pthesi~ that 
at the milrket level this variable was irrelevant as a de-
terminant of the supply of family labor. The other route 
was to reduce the supply of family labor and the supply of 
hired labor to pne equ1tion~ ln this case, ~owe variables 
of the demand equatioh were not in the supp1y ~quation, qn 
the hypothesis that the response af the supply of hired labor 
to them is low. 
The def'fnitions of subsistence faf'm and commer-cial farm 
a r e o f J i t t l e v a l u-e to i d e n t i f y th es e ty p e,s 1 n t h e r e a l wo r hL 
Howcver, one o·f the most important imp_lications-of the defini-
tions is that th~ subsistence farms do not hi~e l~bor: From 
.. 
this an operational definition of ~ subststence farm ean be 
llié fun•_V'lun·i, tht.tf dt: ·.c.ril'C< \lv:"' il•:'l!Jllflt 9t 'family 
l.~b;tir• ttu1~,,li1:d tu ú~1rJ df'fJrtrtrlt'Ü l1y ll1 .,., fi1r n1 ~.e,rrtor w,~re· p ~ -
l~ lva-:d trith tf1c~ hólp t1f tliê dt!fin1ti©n tira c.'Ç)111·n,1e:rGial fa .11111y 
fitt!n',., Q:ne t111p .. ottjtJf. tónclu'"iioü lt tl1;1t âll Vat·i :àb1 :es ~tiat 
ente1· io the de·r.·:~11d eqüation are ih the supply equatron fcu•, 
'fc.ct. tifo: fa:~r.1 Lnc·.o,intt .ate t~a:.rrt· ê,d t ·ó tn~ su,plpl:Y equatiQf1 ·v·iti 
thtt ·i·ntJHi:e o.btained in· U\e fit"s-t S:t.ep of the nrax:imizatl'o;n 
pro·é~S$. But the Var1ál>le .s that aff'ett the farrn j{'lCOJllE: are 
in tJu1 demand eql.J:a.tlo:fi , .. C0n.s,equent.1.v.. tne Sl;fp;ply eqtratf,o·fi. 
for 'fam i-ly 1 a hor t·s. n .ef~ i dcnti' f'. h?:d at t he fi tKm 1 e·Vté L. 
To e i rc urltv e n t t .h i $ pr.otrl em f ~;'º ro·u t ~-s wer~ f 'o 1' 1 owe'Çf ~ 
'Fits ,t. a \/ària·ble was introdu:ç~:~ in ihe· Qe1·rr~.nd· ecpJ4ltio.n. ~n~ 
.rr9t itl t~e s.upp1y 'fpr fªmily 'la· p~r :• '()f1 th~ h.~f!1Pff'f .e:si' t ·trat 
a 't ti,h'~ m,11 r k:e't l e>ve'l t .h'·;· s .va ri ..1 Q hW: w.as i ·rre·l'~Y,int ~ .$ ~ ti~ -
termina,rJt of th:e su.p~J'Jy of f.ami 1,y· labor. The :ether n>:u:t.~ 
w-as ·to r'educe the s.u11pl9 o·f farnfly l:abor .and th.e ~upply .O"f 
hired labor to one :equ:atiao ..• ln th'is t:~rse. ~ame V'·arf~J~J~,&,: 
Df tt·n~ d:eo1and ,eQuat:·i;Q'J1 ~fere n:ot ·in t:.,be ·supp:'TH 'e~u:~t,·fo.n, ·qn; 
the hypo·thesi·s. ·t ,Jtat th<e r.espons:e :of the :sup.ply of' htred la.irar 
to ttu!m ·1 s 1.ow. 
Til,~ c;te·ft n·1 ~ jnfr:S: .of s.u b·s 1· s·te:nt;e f ·aJ'm . a·n·d t :nrrun'erc i :a 1 fa rm 
à te ·~f 1 i t ~ 1 e V:il l y~; t G: t cdeti ~ i f'.J tl1 ê.:$.e t;Y·P ~$ l 'tí t n;e; f'.E!'Al w:o, l J:L 
Howq'ver~ 011~ o·f tne rno;st import,á'ftt impJitat'fans -o;f the defini-
tion:·s 1:S, tba't t,h:_e ~ .. ubsistence firrms~ :do not h1 .. ~::e l.abor". FPom 
.... ~ 
l G !':. 
der i v1·d J S or1c th ,•t . ;tü<: ~ . nct !tir e l...1 bor . This dcf i nit1on 
\·,· .1 s u '.. 1 • d t o i d l' r 1 t i f y t h e ~ 11 b s i ~ t l' n : e f J r n, ~ i n t h r e m p ; r i e a l 
1·1or k. 
The . da til to estim~ite the rnodel wcre ta kc n from a sur-
vcy carried out in 1963 by the Vurgas Found ii tion, and in 
which about 2000 farrners were interviewed. ln arder to re-
d u e e r ando 111 v .J r i a t i o n , t h ~ f ar m d ata VJ e r e a g grega te d to 
t h e s e t o f n1 u n i e i p i o s t h iJ t b e 1 o n g to t h e s <:J me homo g e n e o~ s 
micro-region. ln some cases it was necessary to consider 
up to three micro-regions as ti1e basis for aggre9ation. 
After lhe aggrcg a tion, the data were divided by the number 
of farms to have all information on a per-farm basis . 
Seven states of Brazil were covered by the Vargas 
Foundation survey. The models were estimated by grouping 
the states together to form the following regions: 
Group 1 - Pernambuco and Ceara 
Group 2 - Minas Gerais and Espirito Santo 
Graup 3 - Sao Paulo 
Group 4 - Santa Catarina and Rio Grande do Sul 
These groups correspond to reasonably distinct stages of 
development, and hen~e facilitate the analysis of more gen-
eral factors on the labor market. The data are also pooled 
together to estimate a national model. 
l G S 
deriv1·d JS e>11c th.•t . 1ot: '.. nct lrir c Lihor . This definit1on 
\ .. ·~is u '..t•d to idcr1ti fy the :;ubsi'.:".ll'n : e fJrn.~ in th~ empírica] 
1·1or k. 
T h e . d a ti1 t o e s t i m (1 t e t h e rn o d e 1 w e r e t êl k e n f r o m a s u r -
vcy carried out in 1963 by the VtJ.rgas Found i, tion, and in 
which about 2000 farmers were interviewed. ln arder to re-
duce rando111 V.Jriation, thi:? farm data were aggregated to 
the sct of n1unir.ipios thi.lt belong to thc Silme homogene:o~s 
micro-region. ln some cases it was necessary to consider 
u p to t h r e e mi e r o - regi uns as t i1 e b as i s for a g g r e ~lati o n . 
After lhe aggrcgation, the data were divided by the number 
of farms to have all information on a per-farm basis . 
Seven states of Brazil were covered by the Vargas 
Foundation survey. The models were estimated by grouping 
the states together to form the following regions: 
Group 1 - Pernambuco and Ceara 
Group 2 - Minas Gerais and Espirito Santo 
Gróup 3 - Sao Paulo 
Group 4 - Santa Catarina and Rio Grande do Sul 
These groups correspond to reasonably distinct stages of 
development, and hence facilitate the analysis of more gen-
eral factors on the labor market. The data are also pooled 
together to estimate a national model. 
• 
• 
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Su111J11.élr_.Y of thr~ Statistic;:il f~~sults 
Tv10 groups of Jl1fldéls Wére r.111t to ernpirical test. Onc 
group purpcrts to describe the subsistence sector, and the 
other one the commercial sector. 
The mod~l for the subsistence sector is a one-equation 
n1odel. The independtnt variables are L (the maxirnum physio-
loyic~l quant ity of labor), V (inventory value), E (education), 
T (size of the farm). The dependent variable is Q~ (amount 
of fami1y labor). The statistical results provide reason-
ably good support for the model. The coefficients of de-
term.ination are very high , with .the strongcst variable being 
L. The statistical results suggest -that family lubor is 
used near to the maximum physiological possible. The next 
s t r o n g e s t v a r i a b l e \'J a s e d u e a t i o n , w h i e l 1 a p p e a r s. t o h a v e a 
negative effect on employm~nt in the northern part of the 
country and a positive effect in the sb~th. The variable 
that did not perform very satisfactorily was the size of the 
f a r m i n h e e ta r e· s ( T ) . 
The statistical results for the models of the commer-
cial sector were reasonably good for Pernambuco and Ceara 
(Group 1) and Santa Catarina and Rio Grande do Sul (Group 4). 
They were very weak for Minas Gerais and Espirito Santo 
(Group 2). For Sao Paulo and Brazil the statistical results 
were'only rea~onably good for the supply of fa~ily labor. 
Problems· with the demand equation, where tfie wage rate 
variable did not have thé expected sign, were serious in 
• 
. . ' 
Conclusions 
Subsistcnce Sector 
1. One important finding from the statistical analysis is 
th~t the families are using the labor available almost up to 
the maximum. This implies that their economic situation 
mily be rather niggardly. for it implies that very little tiMe 
is being used for leisure or leisure activities. 
2. The statistical results providc som~ support for 
Johnson's fixed asset theory at least in Regi .ons 1 and 2. 
If labor is "locked" in agriculture because of market imper-
fections, gafns fn well-being of rural woikers (at least the 
lGB 
~.ub <:. i'. . l• ~ n c e fa1 1• 1r ~ r'.; ) co11ld i· e 0ht .1 i11ecl by n•ducinq thc~ labor 
1i1 r1 I' k 1! l i :a p ·~ r f 1.: 1. i i o 11 '> • P o l ·j <..: i e s s u L h ê.t !. l' d u e <1 t. i o n , "'' h ; e l 1 o p e n 
ti \•/ i d 1· r r i1 n a e o f' o 1 1 i ' o r t u 11 i t. i 1) r; t. o t.l 1 ~ l a b o r f o r e e \•rn 11 l d b e 
n n e n1 i.: '' n ~. • a s 1·1 e l l il ~ s u b ~i ·j d i e!;. , to f 11 e i 1 ; t ·a te m i <1 r a t i o n a n d 
c han~11~s in ernploy111ent. lf part of the imperfection is a 
r e s u 1 t o f r e s t r i e t i o n to e n t r y i n o f f - f a r rn em p 1 a y n1 e n t • t h e s e 
should be reduced or eliminated. 
Commercial Sector 
1. One of the interesting results obtained was the rather 
large elasticities obtained for agricultural wage in the de-
mand equation when the parameters· of this equation were 
properly identified. Three implications of this finding 
stand out: 
a. Measures designed to shift the supply curve 
of labor to the left in order to raise incarnes 
are going to have a relatively large effect 
o n em p 1 o y 111 e n t a n d a r e i'a t i v e l y s ma 1 .1 e r e f f e e t 
on wage rates. 
b. Policy measures which raise the agricultural 
wage by administrative decree (minim~m wages, 
for example) are likely to have a very large 
emp~oyment effect. Given the · importance of 
the employment probl .em in B_raz.11, such. policies 
would appear to be 111-advised, at least tn 
the short run. 
e . r o l i e i t: s \'I h i e l 1 i.1 f f e e t t h e l a b o ... - e a r, i t a l p r i e e 
r.:at ·io nifJt E: ~; !:í1'_ rall.Y \·;ould al"'.>ü appe:ar to have 
a ral.nE:r lilrge ~11tployn1ent effect, since the 
results in<lic~te that capital and labor are 
substituted for each other fairly easily in 
pruduction. This has important implications 
in Brazil, for an irnportant policy instrument 
for agricultural development is the extension 
of credit at highly subsidized real rates of 
interest. Given the deniand elastH'.:ity ob-
tained~ these policies probably have negative 
employment effects. 
l (i9 
2. The land variablé is a tonsistently strong variable in 
thc d!mand equation. Thc cvid~rtcé appears to he rath~r 
s t r o n g t h a t a n i n e r e a s e i n l .a n d p e r ·f a r m i n e r e a s e s t h e d e ma n d 
for labor by those farms. 
3. A significant c,oefficient for education is found only 
in Region 4, Santa Catarina and Rio ~rande do Sul. The elas-
ticfty in that region is fairly large, indicating that edu-
cat.ion has a fairly large effect on the demand for labor. 
4. The coefficient of th~ labcr inte~sity v~riable (or 
product intensity variabl~) inditates that an increase in 
labor intensity of the product mix does increase thé demand 
for labor. Moreover, the re~pon!e is greater than one in 
every case for which satisfactory results were obtained. These 
results suggest that a ~hift in the labor intensity of the 
e . r o l i e i e s \'I h i e l 1 1.1 f f e e t t h e l a b o ~- - e a r' i t a l p r i e e 
rut ·iu lliül í: ~; <:ri '_ rall.Y \·;ould a1:;o appf:ar to have 
a r a !. n í: r l il r g e e 111 p l o y n. e n t e f f e e t , s i n e e t h e 
results indic~te that capital and labor are 
subs~ituted for each other fairly easily in 
production. This has important implications 
in Brazil, for an important policy instrument 
for agricultural development is the extension 
of credit at highly subsidized real rates of 
interest. Given the den1and elastitity ob-
tained, these policies probably havê negative 
employrnent effects. 
l (í 9 
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results suggest that a shift in the labor intensity of the 
'{ 
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l/ü 
product 1:1ix ·is one 111e .1ns of irtcrc11 s inq employ111<.: nt ilnd \·rncp· 
rate in i1<Jricult11re. 
5 • T 1t e e Y. p e e t e· d rrn 11 - f a r 111 \·J J. !-J e ~1 il ~ o n e o f t h e s t r o n ~ e s t 
variables in the supply of labor equation (family l~bor). 
The rc~~lts ~uggest that Jn increa ~ ~ in expect ed non-farm 
incarne redures thc quantity of labor supplied to agriculture. 
However, thc eldsticity tends to be less than one, which 
indicates that the effect is not large. In any case the 
·results suggest that increasing the expected non-farm.waye 
can reduce employment in 89riculture, whiéh, other thinns 
being equal, will assist in raising the wage rate in agri-
culture. 
6. lhe analysis of the reduced forms (implied by the 
s l r u e L u r a 1 e 1 a ~ t ·i e i l i e ~ ) f o r R e g i o n s ( 1 ) a n d ( 4 ) i n d i e a t e s : 
a. The results for the two regions are quite 
. 
different. ln the case of land per farm, an 
increase in land per farm in Region 4 has a 
substantially larger effect than in Region 1. 
ln Reg~on 1 the effect on labor return is 
more than twice what it is on employment, 
while in the case of Region 4, the relative 
effects are about the sarne. 
b. ln the Northeast, an ·increase in education 
both reduces the level · of employment in 
agriculture and l~wers the agricultural wage 
rate. 
e .. l h <' • • f f ('l e t e' f ,\ s h i f t i n p r n d u e L r.1 i >- te w" ,. d s 
mo r e l d b o r - i n t .t! n s i v e p r o d u e t s i 5 r o u q h 1 .Y t h e 
sane in .both re g ions. The net cffcct is 
both ~n incrcase in 1abor retur-n and an in-
crease in employmcnt. 
d. An increase in the e~pected non-farm •ncome 
also has similar effects in the two re;ions. 
w1th a slightly larger response obtained tn 
Region 1. Jn both regions, however, the 
effect on agrfcultural wages is relatfvely 
low. whf le the negative effect on employment 
f s relat1vely hf gh. 
The 1.)c.k of ,l scrond crc•s!'-section of data precludcs 
t h t:' s t u d y o f a d j u ~ ~ nw r, t p r (l e e s ~. t.> s i n t h e 1 a b o r ni a r k e t . T h i s 
problPm cnuld be producti..,cly studicd as more observations 
on the labor mark"t ~ccorn~ available. 
Thc model uscd tcnd~d to ignore imperfections 1n the 
c~pital m~rket and th~ir imp11cations for the labor market. 
íurthcr rcsearch on thf! labor milr~et mi!)ht explore this 
prohlem in more dctail. 
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f 1 e... il n ~ tH.: 1 . 1 1 r 1 i1 e t 1, .-. n o:d t: l :; '.: h 11 u l d l: e t ~-·:, 1 e· t! \'I i t 1) 
otller S'! tS uf data . (lm~ 1:1('tJ"S of ul>i11•~ tlr1-:; ~J0!J1d be \'J i th 
sai:! p l e'.-: a n tJ que~ t i o n n il i r e!: d e si g ri e d s p C! e i f i e .:1 1 l y t n e o l l ~e t 
d.:iLa fór thís j.)'JY-póse. ln t1dditiot1. tl1~ nmdcl rníght be 
te· s t e d \·1 i t h <1 il t <.1 f r o 111 t h e 1 9 7 O Ce n S: u s , .\'I ; t l 1. s t il t. e a v e r a g e s 
u :. e d a s t h e b a ~ . ; e u n i t o f o b s e r v a t i o n . .E v e n t u a 1 t e s t in g 
w i t h t ir.1 e s P. r ie s ll a ta vi o u 1 d b e u s e f u 1 i f a p p. r o p r i a t e c:i a t a 
shoulcJ becon1e availa!Jle. 
One of the greatest research needs is to improve basic 
data on wage rates, farm income, and labor utilization in 
Brazilian agriculture. E~t~nsive te~ting of a]ternative 
models and the qua~tification of the relatio~s describin9 
t h i 5 i mµ Q r ta 11 t f a e to r mar k e t \Ili i 1 no t b e p os s i b l e u n t i l t h e 
b :a '5 i e d a ta a r e i m p r o v e d .• 
Additfanal rese~rch is ~ééded ~hiCh tests an a mor~ 
amplê scale the mode1s of behavior of subsistente f1rmers. 
Thi s call be dane wi th more 1 i .mi ted set·s of data. but one 
thin9 n~eded is a mote operatiDnal definition of subsistence 
farms. 
The use of spatial-gravity mod~ls to an~lyze data on 
the agticültural labor market c•n add an import~nt dimension 
to studies su.ch as the present one. Such m·odels are of par-
tic01ar value in understandi~g the geographfc f1ow of labar. 
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APPENDI X A 
The Samplel/ 
A preliminary study of several variables, using 
information from the 1960 agricultural census, indicated 
that the variance of the valu e of production was greater 
than the variance of any other variable. Consequently , the 
value of production was selected as the appropriate variable 
to determine the size of the sample. 
Considering the research budget . that was available, and 
given that the census divided each state into several 
regions, it was decided that a cluster samp l ing procedure 
was the most suited to attain the objective of the study. 
The sample was drawn in two síages: 
(1) In the first stage, a random sample of the 
regions of the states was selected. These regions were 
the cluster units. 
(2) Each cluster unit contained 108 estabelecimentos 
(1iterally, establishments) ar farm units. The second stage 
consisted of drawing, at random, three to four estabeleci-
mentas from the 108. 
The field work was carried out by -well-trained inter-
viewers . under the direct supervision of the Vargas Foundation 
T/Information contained ih this appendix was taken from 
published reports ·of the Fundacao Getulio Vargas, and 
from personal interviews with the staff nf the Fun~acao. 
l 8 j 
t e eh n i e i t:1 w ; . T h e f í e> l d v1 o r k v1 a s e a r r i e: .j o u t a e e o r d i n g t o 
t !ic fo ll c, \,·ing :.cll c dul c : 
Stat e oi. Pern .-1rnbuco - fro m Se ptember to December, 
196 3 
S ut e of Ce a r a - fro m De ce mber 1963, to 
F e b r u ll r y l 9 6 4 
Statc of Minas Gerais - frorn Se ptember to November, 
1964 
State of Es pirita Santo - from September 1963, to 
May, 1964 
State of Sau Paulo - from Febru ary to June, 1964 
State of Santa Catarina - from November 1963, to 
March 1964 
State of Rio Gra nde do Sul 
- from No vember 1963, to 
March 1964 
The interviewers were instructed to ask for data 
referring to 1963. Hov1ever, since part of the field \ilork 
was catried out towards the end of 1964, it is possible that 
the data re f er, for some states, to 1964. However, the 
states that belong to the sarne group had their field work 
done in about the sarne period. 
After the termination of the field work the question-
nai res underwent a thorough analysis at the headquarters of 
the Vargas Foundation in Rio de Janeiro. The publication 
Projections of Supply and Demand for Agricultural Products 
of Brazil~/ is based on data obtained from these question-
na ires. 
~/Vargas Foundation. Projections of Su pply and Demand For 
Agricultural Products of Brazil Through 1975. 
1 1:1 L r: r , i 11 1 '1 r. ~: . ti 1 e: i1 u l11 'J r r, f t h 'l '> L h 1: .... i ~. h i.J d J n 
opp01· i.uriit.y 1.o 1<! - J. ~1.:ily 11_· llie qur-·.Liünn<.JÍrt!' .. llc \·10rkc.:d 
\'/ i t h a te .-1 111 o t t P e. 11 n i r.. i a n s u n d e r t h e s u p e i· v i s i o n o f lJ r • 
S y 1 v i o \J.:1 n i e k H i b <: i r o -ir1 t h e e e 11 t r o d e E ~ t u d o 5 P. u r il i s 
(Cenlcr of Hur <J l S tudie~) of the VargiJs Foundation. Thi s 
\'I o r k ~ t a r t e d i n O l to b ~ r , l 9 G íl , a n d ..,, a s f i n i s h e d i n M a r e h , 
1969 . Thc dal~ in the qucstionnaires were recordcd on a 
computcr tape, and from this tape thc d~ta were takcn to 
estimate the models. 
Since a considerable period of time had passed since 
the field work was carricd out , it was decided to avoid 
correcting or changing the field data if at all possible. 
No changes were rnade unless there was a strong ba5is fur it, 
has 0rl on other informatio~ from th~ que s t .ionnaires. However, 
i t ~' a s n e e e s s a r y to e l i m i n. a te s e v e r a l q u e s t i o n n a i r e s , a n d 
to change some estimates - maJnly on family labor. This was 
possible because independent information was available on the 
days not worked . by the family memb~rs. This information was 
checked against the amount of family wórk on the farm as 
given by the head of the family. The questionnaires were 
eliminated only if the internal check (checking one piirt of 
the questionnaire against the other) showed the information 
entirely inconsistent • 
. Table A-1' below .indicates that thete is a wide variation 
i n the percentage of muni ci pi os _ from a gi ven state i n"<:l uded 
in the sample. Minas Gerais is the state where this 
• 
1 8 5 
T d lJ 1 (' f\ - l . 
ll11 rnbe r o f r~u mbe r Sa mpl e Fr u ction s ·~ 
Statl· s Es ti1bel e ci- of Mu ml> e r o f ~: u~~e-r ·0f 
rne n t o:; Muni c i- Estab e l ec i- 1·1 u n i c i r i o s 
pios me ntas 
Pe rn ambuc o 242 42 0.0 9 2 3. 1 
Ceara 204 48 1. 7 1 5 . 9 
Minas Gerais 193 38 0.05 5.3 
Espi ri to Santo 207 24 3.8 45.3 
Sao Paulo 454 1 51 1. 4 30.2 
Santa Catarin<l 235 44 o. 1 23. 7 
Rio Grade so sul 236 44 0.06 23. 7 
Total 1 7 71 391 . o. 1 l 18. 4 
* Sample fraction for number of e s·tabelecimentos is the ratio 
. 
of the·number of estabelecimentos in the sample to the 
total number of estabelecimentos of the state, according 
to the 1~60 census. For the number of municioios, it is 
the ratio of the number of municipios in the sample to the 
total number of municipios of the state, according to the 
1960 census. 
